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The Tety favoitrable reception ■which my previous volnniej? 
entitled " Our Coal and our Coal Pit3," &c,, has met ■with 
at the hands of the press and the public, has induced me to pre» 
pare the present 'n-ork, which will in some measure be a i 
paoion to itj as it does for Cornwall, its mines and mi 
wbub the former accomplished for Newcastle, its colheiies 
oolliera.* If similar success should attend this volume, I may- 
be disposed to attempt another, which would inclnde a siTOilae 
treatment of the miaoellaneouB metals — as iron, lead, &c, and 
■notices of the gold discoveries in Britain. 

In this volume, copper and tin are chiefly treated of, as tht. 
Comiflh produce oonsists mainly of those metals; but slight 
notioaa of others are added. It kas been estimated, that of oopper 
Cornwall yields one-third, and of tin nine-tenths, of the whole 
sapply of the British Islands, and of all European continental' 
oountriea. 
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X PBEFATOBT OBSBKTATIONB. 

This bookhuB the same twofold character aa the previous q 
It attempts to comhine the populai" with the infoi-ming st^ 
— the light with the solid; but instruetion ia the main object. 
CoDsiderable paina have been taken to preKent such e. view of 
metallic mining aa would interest the inteUigent reader. Nor is 
the information conveyed to he regarded aa altogether superficial; 
for {not to pun upon the ■word) much of it has a different charac- 
ter, and the volume, when attentively perused, ■will, I believe, 
fumiflh an amount of real information on these subjects, which 
the reader cannot obtain else^wliere in a similar form or compasa. 
The inqniiy and research neceaaary for this little volume, if ex- 
pended on other subjects, might have produced a large book. 
But, for the very raaaon that such information is not easily ac- 
ceaaible, this Kttle hook may be the more welcome and usefiiL 
It ia hoped that, together with the preceding volume, it may 
be serviceable also for educational purposes, and find its way into 
miniog and other acboola of a Tiigh character. These little books 
may also serve aa guides for iDf|uiring viaitere to euch institu- 
tiona aa the Government Geological Museum, in Jermya-street — 
the models and minemla of which will be much better appreciated 
by thoae who have previously read on the subject. In this book 
some information is introduced relating to the reduction and 
manufacture of the metals, and statistical statemento are given, 
in order that the whole may be as generally complete as the 
author can make it. It ■will thus be seen that the work ia not 
designed to be merely ephemeral. 

When this work ■was fiiat undertaken, mining speculation 
was very much afloat. It has therefore been the aim of tho 
author to show the frequent hoUowuess of such speculations; and 
to no class is the information of a scientifio character contained 
herein more necessary than to speculators, who are com-monly 
altogether ignorant of mining a.sa science. The present courae 
of political affairs has exploded many liubblea; but the speculat- 
ing apirit may return with peace. The mines selected for ia- 
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XU PREPATOBY OESERVATIOXS. 

When the information is obtained with so much diffic 
and from so many sonrces, often scrap by scrap, any errors 
may be discovered will be readily pardoned; and I sha 
thankful for any corrections and additions that may be addi 
to me through my publishers. 

I shall be particularly grateful for the communicate 
interesting facts connected with the mining of iron, lead 
other metals not treated of in this volume ; and also of str 
features in the history^ and working of particular mines of 
metals. 

J. K. ] 
London, 185^ 
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OOEKWALL: A COENISH VAN. AND JOTJENEY THEBEBT. 

^^^^JncALL has been, perhaps, leas known and ■visited by 
■""^■^aT-iats than any other of our counties ; and, I might say, less 
™^'li the capitals of the Continent of Envope. You will find in 
""y miscellaneouB company, many more EugE^hmen who have 
'^i'ted Paris than Tniro; many more who have sailed up and 
oo'Vwn the Rhine than np or down the rivers Tamar* and 
''^'H^ey; many more who know the oataide and inside of St. 
"iter's at Rome, than the outside or inside, especiaOy the latter, 
*' ^. Cornish copper mine. 

1^0 reason ia to be found, not ao mnch in the remoteneaa of 
^i'nwall from the common rout«, as in the character of the 
"^'iBty itself It is neither a remarkable agricultnral or mann- 
***fcQring county. Its foreign commerce is of very limited 
**.tcnt; ite shipbuilding is confined; it has no coal under ttf 
"**!; and but little iron. Its means of inland communication 
^ railways and canals have hitherto been very scanty. It has, 
''*^'*ever, that which distinguishes it fi'om all other English 



* The Tnniar, tiionith clBsaed as a. Devi 
"•WOM equiiBj Corniah, as it separates Co 
"•wle course. Here Iwon1dob9erTe,tliat,th 
1 "h«11 refer tu DetonshirB mines and te man 
nrtniiig IqoaJities uf the two counties niaj 
Wet, 
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counties, an immense Btibtcrranean repository of copper and tin. 
All who are interested in copper and tin, and their manufactures, 
are interested in CorawalL In addition, I hope to ebew that 
there are ta&ay localities ami ohjects of scenic interest. And, if 
the readev will follow me attentively tlirough this little book, 
I think he will confess that what, with copper and tin, and the 
various processes of milling and reducing them; what, with 
picturesque coa£t views, pilchards and fisheries, rocking- stones 
and stones innumerable, steam and steam engiues, autig^uitiea 
mute and autiquities lingual, moors and mountains, minerals, 
miners,ii.nd manners, travelling scenes and travelling companions; 
wliat, with all these, I think tlie reader will confeis that con- 
siderably more entertainment and instruction are to be obtained 
ftom Cumwall than he had previously conceived, 

Cornwall is now easy of access. There is a railway direct 
from London to Plymouth ; ajid every morning one of the iastest 
mail-coaches in the kingdom leaves Plymouth for f almouth, as 
also do two four-horse omnibuses. It is but recently that public 
railways have laid down their iron network in this county. 
Now its retired character and remote privacy, bid fair to give 
way to the unromaatic enterprise of civil enguioers. At this 
very time we hear of the Cornwall Railway, and its wonderful 
progress, under the iron energy of Bruuel. A great bridge ia to 
be erected at Saltash passage ; an immense cylinder is about to 
besiink,iaorder to contain the pier of the bridge. The estimated 
weight of this cylinder, witli its included ballast, is no less than. 
340 tons. At last, then, Cornwall is to become famous for 
marvels of engineering skill. I confess, that on this very account 
it loses somewhat of its charms for me. I never enjoyed any 
m.ode of travelling so much as that of the genuine old Corniali 
van. I shall therefore convey the reader, together with my^el^ 
in such a vehicle. I prefer to go back a few years. I am not 
writing a " Guide to Cornwall;" such things there are, and suet 
a thing this book is not — it gives no information on posting* 
houses or horses, on trains or hotels, on breakfasts and dimien^ 
na waiters and inn-bills. It does, however, show how two 

uablg tooriat^ having an eye fiir mines, men, manner^ and 
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Boeneiy, went through the countj' to the Land's End ; and what 
one of the two observed, and, in process of time, accumulated on 
such topics, for the benefit of the present reader, 

Determining to see the county in the most pleasing manner, 
■we adopted a very indirect courae, and employed, aa far as we 
oould, the pecnliar county vehicle — the Tan. We first crossed 
the Torpoint Ferry from Hymouth, This ferry is a large 
floating bridge, worked by steam-power, often conveying 100 
people besides vehicles. 

Then, in a regular Cornish van, we started for Looe, wliere we 
arrived at last, as Virgil says : — 

" Per varios tasus, per tot diBcrunina rernm." 

Now, the Cornish van is a conveyance both peculiar and 
interesting. This particular one was a fine specimen of tho 
kind, although in indifi'erent presen'ation ; therefore I shall 
describe it. It resembled very nearly an ordinary covered cart 
of HOme length, and was furnished in every direction with a 
niuaber of primitive appendages for the attachment and support 
of luggage, and in many respects it might have been termed a 
" luggage van." To look at it when imloaded, you would have 
-thought its capabihties not very great. Then to look at the 
lugg^e gradually being gathereJ around it, carried up out of 
"the ferry-boat, dragged up by old and }'ouug women, and 
^deposited at its wheels, yon would have exclaimed, " There 
jmtist he another conveyance coming up" — not so, however. 
Imagine yourself with us. A ladeomes lazily up from the inn; 
he looks very complacently at the gathered maas of boiea, 
hampers, sacks, bags, earth en wai-e, and small parcels. They 
.'fenn altogether about three loads for the outside of any vehicle 
' of the size of this van. Then the lad commences piling and 
adjoating, and whistling and groaning, and it is perfectly 
nvonderful to behold the way in which he disposes of the whola 
■On the roo^ packages on packages are piled like Felion on Oss^ 
until none but the uff^jpriug of veritable Titans would seem alm< 
te pile any more. I begin'to calculate the direction of the linft' 
ft£&e centre of gravity, and ikucy that it iolU with£iu.\. ^ki^^i^i^ 
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of tho van, which condition mnat lead to an upset, but higher 
and higher the lad piles, as if he ■were singing " Eaxdsior!" 

And now he descends; the roof 'will hear np laoi'e, another 
parool would surely hreak it down. What will he do with the 
remainder! He lets down a rack behind the van, acd there he 
> piles a tolerable stock in trade for a jack-of-all-trades. But a large 
number of things still remain. What can he now do? Why, 
he pulls out of his pocket a few yards of cord, and ties balf-a-score 
of things MJitfer the van, until there seems to be a sufficient load 
of pendulous parcels. Well, now he is completely nonplussed, for 
there still lie on the ground two small easka of chemicals or 
comedibles, three long boxes of caudles or soaps, seven band- 
boxes and five wicker hand-baskets, with about a dozen lai^ 
coats, cloaks, and wrappers for passengers; and, just as we are 
talking and gazing, np comes a carboy in hamper and straw, 
and seeming like vitriol. However, the hid is not daunted; he 
whistles rather slowly, and stares a few minutes, and tJiea in ha 
dives into the interior of the van, and in after him go all the 
aforesaid articles, while the top of the CM-hoy peeps out with 
a very vitriolic aspect just in front. Well done, lad ! 

This work (wonderful work, if repeated daily) is done. That 
lad must have the bump of order as big as the carboyl But 
he does not seem to think he has done any thing unusual, and 
he saunters again towards the inn. Again he appears with a poor 
old hack of a horse, and only one. The poor beast seemed to give 
one despairing look at the van, whereupon I observed the lad 
instantly and considerately turned the animal's head in another 
direction. When backed in, and lashed to the shafts, tho horse 
seemed motionless ns the Duke of Wellington's horae on the arch 
in the Park. I never expect'ed to see him move any more. 

The passengers are now liftiled, and directed to get in — " Get 
in! Buthow! but where)" Hereupon the lad helps the females in 
first, and they are navigated up to the top or end of the van, 
TTp come more females with two children. In they go; we hear 
the children scream — hut it is in vaia. Now, in go a veiy respect- 
able-looking young man, (not myself,) but one whom I afterwards 
&and toho & customs officer at Looe, and two common men. 
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I and my friend reserve ourselves most obstinately uatil last, in 
order to get near the open end. My friend miiet now get in, 
' I too. Finally I found myself privileged with a sharp 
Best on the ledge, breast to horse, and back to the 
of supposed vitriol. I gave a look behind to scan the 
and found efeiww mortal beings and two children, 
hraidea a baby somewhere in the dark. The head of one man, 
■who was tall, touched the roof ■without hia hat. He scarcely 
moved, and for a forcible reason, the whole journey. The 
outom-house official was sitting astride over two small casks 
tod one bandbox, and a friend of bis had already received 
<3i»rge of one of the screaming children. After this I preferred 
to look straight forward ; I had seen enough behind me. 

1 fidly expected the lad would drive ; hut the proprietor of 
the Ton now made her appearance, and she was driver. The 
«id proprietor was an old woman of uncommon activity, named 
"BMcy," Beccy surveyed the loaded van with perfect com- 
posure ; and, when asked to ascencl and occupy her post of duty, 
"he did ascend like a cat. I asked her where she would sit 
phaking of the carboy), when she declared she could ait any 
*4flM, and it certainly was difficult to say where she did sit 
•nd could not sit; for it was neither on the shafts nor the 
ariver's board that she was mounted, but somewhere between 
™m| and upon them both occasionally. Most certainly she 
™pliiced neither passenger nor parcel, and therefore lost neither 
"W nor fee by her presence. At one moment she was on the 
frd of board called the " box seat," at another (when 1 shifted) 
™ the top of the carboy, and at another on the shaft Often 
WW would walk, and always she would talk Unfortunately 
ftffns, she had lost three pounds of butter in crossing the Tor- 
point Ferry, and she felt it her duty to explain most minutely 
bo* this occuiTcd, to every passenger throe times, and once or 
to every innkeeper or acquaintance on the road, until it 
a general wish that the butter had found its way, in a 
iree-pound lump, into her mouth rather than to the bottom of 
Id BOH. Let us walk and talk up this hill. 
Bdure we proceed in our journey, let mo say a few words on 



CORNWALL ; 

n general in tho coiiuty, having said so mncli of tljis or 

Yaii3 of this description, until recently, opened a. cnmmnuicatii 

I Vitli nearly all the towns of Cornwall, traversing it in near' 

I every direction, so that yon could feel sure of getting on I 

I them from one seat of business to another. Some of the 

t Started from Torpoiat for Bodmin by way of Listeard, and tlii 

made up a two days' or longer passage to Truro. They carrit 

but few paaaengers to the entire length of their journey, but Si 

them down and took them up in short and quick succession, i 

Tarioua towns or villages upon the route. By their licence the 

I irere bound not to exceed a fixed speed, generally of three c 

I four miles per hour, or at tLat rate between their extreme limib 

I This rule allowed them to stop often and long, if they pleased, fo 

;nce of those customers who had an object in tr&ve] 

I ling, and the great inconvenience of those who had not, Ii 

a roads the vans were none of the moat comfortable; butu 

I'toutea between neighbouring towns of note, as in that betweei 

I' Bt. Austell and Truro, tbey were really more than tolerable con 

f Teyances, and a keen opposition kept them up to the mark ii 

f-diaracter, and down to the mark in feres. As to the farea, it wai 

I tolly remarkable that they could be made remunerative. la th 

rinuoh traversed routes they had two horses, and in such parti 

the feres were lowest. I have travelled by a two-horse van fin 

fourteen miles for one shilling; and evea in the out-of-the-wi^ 

diatiicts this distance might be travelled over for Is. Gd. or 2s., by 

a oae-horae van. On market-days whole rows of these vehicle! 

might have been observed, ranged in the market-places ; and, when 

opposition was rife, a sturdy wrangling was encountered befoM 

you could reach your seat in. the proper van. Such conveyance^ 

Byatematically arranged so as to traverse all the great lines (rf 

tr.tffie, were, I believe, peculiar to CornwalL In these vans I 

have met gentry, officials, farmers, miners, innkeepers, travellera 

on business, and specimens of all the trades and callings in 

CornwalL The people patronised the vans to such an extent 

that short-running coaches were few. As railways are now 

introduced into tbia county, vans may be regarded as finishedj 

or "driven off ihe road." Indeed the van to Looe may be coa- 

M 



I M(lered as nearly the only remaming van, properly si 
'» Cornish roads. 



THE TAN CONTINCED, X'PSET AKD AEIOTAL. 

! I reaiimo my seat, backed by the carhoy and 
ited by the horse's tail. Beccy aita on my rightj and 
le-officer on my left. The early portion of our journey 
vB of great beauty, backwards from succeeding 
l^glits OTor Plymouth, Devonport, and the vieinity, and frequent 
lilimpses of fine river scenery by our side. The remainder of 
way, however, became somewhat tedious, although the 
te company was varied and amusing. Going on rather 
4Dwly, we coinmenced a series of innuendoes, and at length open, 
dfajnrgationa, againat Becoy for her jaded horse, whose evideni 
Weakness was indeed bad compared with the heaviuesa of the 
Jtmd, Beccy became unruly, and abdicated in favour of her 
gnsdaon, the lad who hud loaded. To repel our caluTani««, her 
gnndson unfortunately applied Btimulanta too liberally for tha 
axhaoeted constitution of the horse. 

There is a long downhill descent to the romantic village of 
Bbsiiigbury, and this presented too great a temptation to our 
yOBBg Phaeton to be resisted. He cracked bis atunip whip, 
lashed the unlucky brute, iintil even that patient animal 
liiowed signs of rebellion. But as the driver wae about to add 
ibtDlt to injury, in spite of my vociferations, in the deepest part 
im descent I lifted myself to seize the reins; in vain, how- 
n, for I found the lad had a stubborn spirit, probably increased 
^ a glass or two of beer, which I had paid for — and lie cracked 
;pon laab, till the old horse was urged into a jumbling 
ouater of such uneasy motion as to shake the van and all the 
fUsengers most perilously. Still the diiver seemed more eager 
U lash, and was almost infuriated if checked. 

I lutd just oacertained my relative position to the carboy 

ttnc^ when — ia one jnstaat — the crazy old van 3eTke4 M'p, 

mn imaiedmte csAm 1 Off went Beccy (who comv^eUs' 
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entire revolution, in her course), the driver grandson, myself, and 
the excise-officer ! ' 

Aa soon as we acrambled up, we found ourselveg but little 
hurt, and then we looked iuto the vehicle itself. The bank 
wheel only liad been broken. Had it been a front wheel the 
consequences would have been very serious. The fenwlea were 
in a dreadful state of alarm, and the children screaming shrilly 
enough. The taU man, whose head without his hat touched 
the roof, was altered in position, and highly inclined in his 
direction out of the perpendicular. The excise-officer's friend, 
who had lately straddled over the two casks, had now one on the 
top of him ; and my own iriend was thrown upon a stout female^ 
who herself was cast upon the top of the carboy ! Tbia 
female afterwards turned out to be our landlady at the inn at 
Looe. In the van, at tliis time, she was any thing but civil as 



To detail the diffioultJM we encountered in obtaining reluctant 
aasiatance at Essingbury, and in refitting our vehicle, would be 
uninteresting to all hut ourselves. Suffice it to aay, that the 
grandson, now sobered and penitent, got the whole done ; re- 
placed sundry fallen packages, and begged na to walk as far on b< i 
we could, which we willingly did. Just as he came up with ua , 
again, we heard Beccy inside the van, explaining to a stranger ' 
how she lost the three pouads of butter at Torpoint— with all ' 
the freshness of the butter itself, and of a new story. ', 

Again we got in, and in a short time arrived at the Salutation 
Inn, at East Looe, at the la.te hour of eleven o'clock at night 
The landlady forgave my friend his weighty compliment and the 
crushing of a sraall basket, and pi'epai'ed us tea, toast, and com- 
fortable apartments. Before we retired for the night, I went 
ilown-stairs to ask for something, and there I heard once more, 
and for the last time, our old friend Eeccy within the bar, re- 
counting the catastrophe, not of our upset, by which she lost 
nothing, but of the three pounds of freah butter, which I firmly 
believe she may be heard recounting somewhere to this day 1 
She had spoken at least sisteeu times of it during the sixteen 
mi/es we had travelled. 



THE TOWS OF LOOK. 



A fiuhionable peraoti would not have been delighted 
!«» or the Salutation Ian by daylight — but we bai 
AatioES in both. East and West JLooe are aituated 
and west aides of the river Looe, at 331 miles from London by 
Hjmouth. We almost regretted that the golden flood of mom- 
inglttd ao far dispelled the roinanos of the night ; for the reality 
Wu very far inferior to our anticipation, formed on the previona 
(light, when in Eeccy'a van we descended into a valley studded 
on e&ch side with numerous glimmering lights, which gi-adually 
increased in number and brightness as they approached the bottom, 
H16II the dull boom of the neighbouring sea, and the partial 
fllumination of the nioon revealing portions of overhanging 
^oik, all conspired to render the scene by moonlight promising 
ind attractive. 

A ■walk by daylight displayed a, few very narrow atreeta, 
.tihated on both sides of the river, and connected by an old and 
Siriona stone bridge below the towns. Tliis bridge is no less 
*M1 384 (some say 423) feet in length, Imt only six feet two 
incW wide. It consists of fourteen arches, of fourteen sizea — 
Rw the object seems to have been to vary them. The piers, or 
buttresses of the arches, project at the summit, and are wrought 
Uto reoeptaclea of rest for passengers— li lie those on Waterloo 
™dge in London ; or, perhaps, to permit people to squeeze into 
ttwn when vehicles meet in the roadway, as it is only just wide 
jh for one at a time. It is said to have been a bridge as 
Ubg since as the commencement of the fifteenth century, and 
&>oe is said to have been a town in. the time of Edward L 
whaps only the foundations of town and bridge now remain. 
ftma this bridge, in the morning, we both thought we had never 
Mleld a prettier and more primitive place. You Bee the towns 
Mlirither hand rising sparsely up the hills, which in some por- 
I are thickly and beautifully wooded. Above the houses, 
between them, you see gardens sloping on the bills, and 
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BBparated by stone terraces; so that tLey seem to be, in miniature 
and in ro\igli, like tbe banging gardens of Eastern cities. In 
these gardens, when you enter them, you find the fuchsia flou- 
rishing strongly and showily, and that tender plant with us, the 
hydrangea, a frequent open air resident. 

In truth, tbe climate ia remarkably mild here, and in many 
other parts on the sea-coast of Cornwall. Penzance ia noted for 
its genial air; and in a valley near that town, you may find tbe 
myrtle and other plants growing close to the seashore. 

When you enter and examine the two little towns, you can 
count the houses, and you find that Eaat Looe has 143 houses 
Bud 770 inhabitaubi, and West Looe 100 houses and some 600 
or 700 inhabitants. Each o-f these places formerly sent t-wo 
members t-o parliament. The lionses of the towos run straggling 
out towards the sea, forming narrow little necks of streets, and 
leading every now and then to primitive quays projecting over 
tlie waters. The number of turnings and windings, and hiding- 
places and angles, in the course of the 142 houses of East Looe, is 
astonishing. Tbe oldest houses are placed and approached inth6 
moat varied and irregular modes; now down steps, now up steps, 
now by doors in the front, then by doors in the back, and again by 
doors in the sides, and Isistlyj by doors from the water. The 
contrivances strongly smack of smuggling in former days, "Wo 
to the unlucky revenne-ofncer who was lost amongst these traps 
at night, without a lamp, or light, or friend I It seems difBcult 
to credit the boast of the town of list Looe, that it was onoe 
the mother port of Plymouth. 

The summits of the hills in the vicinity, present marine, river, 
and land views of uncommon beauty; and the walks on the 
aidea of the river for two miles, to Trelawney MOl, and thence 
in the neighbourhood of Trelawney House and Vale, comprieo 
scenery not excelled in Cornwall, and seldom out of it. In 
visiting these scenes we spent a long summer's day, and would 
advise every traveller to do the same ; there are tew spots in 
England where be will find bo great a variety, and so quick a 
Kucceasion of scenic views. Indeed, my professional companion, 
who often has the mania upoa him of retiring to C' 
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serioaa tlionghts of pitching his tent at Looe, and found npon 
inqniiy tliat he could live there " like a captain" for ahout £100 
persimuni, taking a venture or two in the pilchard fisheries hy 
vaj of excitement. Our landlady hinted to him, that if he 
oboae to start a good van from and to Torpoint, she thought he 
might diive Beccy off the road, and make a good penny of it I 
He need not drive it himself but keep an eye over it I But the 
tliiiigtbat nearly settled my friend at Looe, was a nice neat little 
cottage at the top of the hill, with a beautiful little garden — rent 
£S per annum. However, I got him away from Looe, and that 
hj Mother van which wont to Fowey, nine miles further ou ; 
bnt, before we leave Looe, I think it tlie very place in which to 
ipak of what wa first witnessed there, namely, the pilchard 
-Mfliy of Cornwall, We gathered larger information elsewhert^ 
lot I may aa well collect it all iuto this place ; for, although -wa 
go into Cornwall to see minea and miners, I believe, if you aak 
tte Bea-coast people what Cornwall is most famous for, they 
'Wonld in a, moment answer — pilchards. 

Tnfe PILCHAED FISHEET OF COENWALI., 

, Kloharda are to Cornwall what herrings are to Yarmouth, 
■Jotton to Manchester, pigs to Ireland, and coals to Newcastle. 
« &et, it is doubtful if the Cornish people would not perish by 
BKilies if pilchards became extinct. If any one wants to know 
^lU pQchards are to a town, let him visit St. Ives. Seldom 
innl enjoyed a sea view more, than when descending the hill 
■looks the town of St. Ives, which town looks beautiftd 
said hill, situated as it is on a finely cuiwed bay, whose 
very white. But he who wishes to think well of St. 
depart without entering it ; when fairly (or partly) 
youfindit tobeasmall, old, narrow, unpaved (or only paved 
flats) hole of a town. From one aide to the other of it, in 
mer, cottage, lane, loft, room, inn, chapel, and church 
;hero is but one odour, and that is the reeking odour of 
il We retreated into Stephens' hotel aa the most 
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promiung; but, alas! the pilchards followed us with their I 
petual and penetrating odour. We ordered roast bee^ I 
fiincied WB dined off pilchards; wa ordered brandy ani 
but the pilchards had pollated the brandy; we went fr 
nine to avoid the pilchards, but they seemed to be under I 
over the bed, in, the walls, in the bed-curtains, in the cupbc 
and in the pillows! I thought of a tenderly beloved indivj 
in order to forget the pilchards ; but, somehow or other, aha ■ 
denly became a mermaid, the lower half of her person b 
lower half of an enormous pilchard! I tried to get out t 
(in imagination), and, hearing the booming of the ocean it 
I descended; but no sooner had I launched than I found myB 
BuiTonnded with a shoal of pilcharda, some of whom leaped fl 
the gunwale, and othei-s into my lap, and I believe I should V 
gone mad under the gathering, leaping, and loading of pilcb 
if the "boots" had not just then knocked at my door, aayl 
" Seven o'clock, sir, if you please!" 

I jumped up, thinking I had got away from pilchards now 
dressed, and ran down to the beach for fresh air — More pilch 
But at last I found other &sh, and diverted my attentioH 
gazing on some of the most extraordinary conger-eek I J 
beheld. They were lying in rows on the sands, and had been ci 
by hook and line. Some single congers weighed from twi 
five to thirty pounds. They are delicious fishes if well c 
but bony; yet they only fetched about a penny a pound n 
chiefly on account of the prejudice of the people against t 
This prejudice arises from their likeness to lai^e serpent^ ^ 
the people say they don't like " sarpant-meat!" 

Having scented and dreamt so much of pilchards, it is ti 
fihoulJ notice the fishery as a fact. To show their abundl 
when the shoals came upon the coast, I may mention that at i 
very town of St. Ives, upon one occasion, no less than 1000 hq 
heads of these fishes were taken in the first three seine nets a 
into the sea. 

At a small fishing cove named Trereen, about 600 hogshead«' 

were taken in little more than one week of August 1S50. It la 

^apposed thai about 2iOO fish make a VogiiiBaA, ani. •OaeaM 
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JOB aee that no less than 1,440,000 pilchards 

Uie fiahennen of one small village on the coast at the 

if the season I It may ha estimated that the number of hogs- 

teada exported annually, averages 23,000! No less than 27,000 

TiopheadH were secured for forei^ markets iu the year 1850. 

Hence it will be at once Been that the pilchard fisheiy is a veiy 

important business. 

Pilchards are not unlike herrings, but rather smaller in siz^ 
Wd larger in scales. Their origin is totally nneertain ; whence 
Qie^ come and go, no one can tell It ia one among a thousand 
proofs of the goodness of the Great Benefactor, that as early as 
Jtdy these little creatures, ■whose return ia locked for with far 
"lore eagerness than that of the summer itself, are met 
swimming past the Scilly Isles, when they can be caught with. 
■ drift-net. During the month of August they advance inland, 
vhen the principal or iii-ahore fialiing begins. The shoals visit 
different parts of the coast until October or November, after 
*liicJi they disappear until the next year. Though sometimea 
Mnght off the south-west part of Devonshire, and occaaionaJly 
net with near the southemmoat coast of Ireland; yet beyond 

» two points they are never seen ia any other portion of the 
Sritiiih shore, either before they approach or after they gain the 
™nish coast. They completely elude the naturalist. The 
"^Ppiug or boating connected with this fishing is aa follows: — 
"IB principal boat is about fifteen tons in burthen, and in it ia 
I«aced a large net called locally the "aeine;" the origin of which 
**na is, I believe, French. The net measures 190 fathoms in 
Iwgth, and coata about £170, or njore. It is one long atrip of 
^•stting, from eleven to thirteen fathoms in breadth, composed 
WTeiy small meshes, and furnished throughout its length with 
««d at one side, and corks at the other. The men who oaat this 

are termed the "sbootei-s," and they gain for this work 
11*. 6d. a week, and a perquisite of one basket of fish out of 
OTery haul they make. 

On (ite HiU of Looe we observed what I had beat relate here. 
We BBW a man walking steadUy along a narrow path, 
^hest ground overlooklag the sea. He had a peculiar abstract- 
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ed look, and turned away from us, and often fixed his eye upon 
the sea, shading his brow with hia hand. Then he would seem 
disappointed, and tvirn round and gaze harehly at na. We 
■walked oil Once more he came back, and acmtinizcd the far- 
spreadiug deep. " Ah ! " said my friend, who was a feeling man. 
and a father, "that man has sent a son to sea — I see how it is. 
Tou observe that boat yonder, that large boat; that very boat, 
I doubt not, conveys his son — perhaps to embark for Australia 
— perhaps for New Zealand. Well 1 the short and simple armala. 
of the poor, are as full of feeling and sorrow at parting, as tlu 
annals of people like ourselves. "Who t!an conceive what weep- 
ings and wailings were seen and heard last night, in some one of 
those ([ueer cottages below ! A mother's heart was half-broken, 
mstflrs were shedding hot tears, brothers dropped one or two 
manly tears, or boyish tears; and that father there — you see the 
man cannot weep ! bis grief is too deep for tears — yet he seema 
to brush his brow occasionally. Don't interrupt the poor fisher- 
man's grief — it is sacred. Under that rough exterior there 
beats, I doubt not, as warm and tender a heart as under the 
moat polished exterior. How eagerly does the man stare into that 
boat! He appeirs to fix'his eye on the son in it. Look at the 
man, he is making a sign— be is waving his great shawl hand- 
kerchief; look at the boat, there is the son answering him by 
signs! Ah! I should like to know the histoiy of that father 

I was not held back by the same reverence as my friend for 
private sorrow, and therefore I went up to the man, the father, 
who indeed was so absorbed in his grief, that he scarcely heeded 
my approach. I stood by him as he strained Lis eye, and shaded 
his brow, and watched the boat, as if he would fiy to it, or fd- 
low it, or perish in the attempt. I soon felt a little awe of him; 
for he was a big fellow, and seemed very douLtfid and uncertain 
in his moodiness. But I would have the histoiy of the sou 
and the parting for my note-book; so, as soon as he turned bis 
eye off the sea, and met mine, I ventured to address him; — 
"Excuse me, my good mail, excuse my intrusion upon yonr pri- 
^tosoiTows) but both I and my friend there, deeply sympathiajj 



litb youp evident grief. "We conjecture that you have & aon m I 
bstboatigoingabroad. WiliyoutelluBtowhereJ" — Thebigmao * 
wled at me with a peculiar mazed gknre. Again I repeated the 
rtter part of my question ; when at length he broke silence, and 
Wglily exchiimed, " I don't know what j(iu mean, air," "Well," 
I^X "we know we have no right to intrude upon your pri- 
^^■4 pOitenuil feelings; but that is your aon you are gazing 
^Buneatly on the sea, is it not J " " My son, sir 1 I don't 
^^pmhat you mean, sir," answered the man again. 
nhat, then, are you looking for, so fixedly on the ocean 1 " 
Looking for, sir? why, for pifcAurdls/" "For what?" cried my 
lead, who did not catch the answer; " iov pikluiTila ! ' repeated 
•~"forpilcharda.'" Whereupon our hearty laughter amajied the 
m Bs mucli as my previous questions. 
■53118 big man waa a Awer. Every fishing town and village 
■mnissions one or more huers oa the heights above sea, when 
ie pilchards are expected to come in. Such men are termed 
ten from the old French word huer, to give an alurm; and 
Htoe perhaps the word hue, in " hue and cry." The huer stands 
Kn he can commaud an uninterrupted view of the sen, Rome 
Ms before the pilchards are expected to appear; and at the same 
tt^lKwts, nets, and men are all ready. The first thing which. 
kimer looks for is a discolouring of the sea, described to me 
)1f it were a leaden cloud just under the surface. This dis- 
kvriug then comes inland, shifting and changing its hue and * 
lbs; for it is caused by the presence of the shoal of pilchards. 
||n the pilcliards can be seen leaping and playing on the 
t&W in increasing numbers, and they will perhaps approach 
fctifaote so closely that they can be caught in shallow water; 
Idom in m.ore than fitly or sixty feet water. In instances of 
Mt shoals, the fish on the outside have forced the fish inside 
I to the very beach, so that they could be caught in buckets. 
Ids impulse to approach the land periodically, is one of the 
art ouiious facts in their natural history : whether it arise from 
gr necesity to get food, or not, can scarcely be determined. 
The huer on Looe cliff was employed in thia -very \oo'te.-csa'i 
a we Mir him. As soon as such a man discetua tbe (SOTO.\a 
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id clouding ahoal, lie craves a hftudkeroliief or branch of a tn 
and b(iya near iim convey the Sftnie signal to t, 
lie seino boat and another amall boat Lave b» 

wed out to act under his diractiona. All eyes are fixed on tl 
buer, who stands Bolemn and watchful — shading hia brow wii 
one band, and waving bia signal branch with tho other. 11 
sboal of £sh begin to preys on, thousands upon thousands; U 
dark leaden cloud becomesi a silvery, scaly, glancing cloud. Wbt 
the shoal is fully within the shallow water, which tbe local bat 
knows fall well, and when tbe fish begin to settle and to crow 
closer and closer, then tbe buer gives the laiit decisive wfti< 
Before, be had waved left or right, as the shoal shifted, that tl 
seine boat might follow it — now ho waves straight down, an 
thereon tbe seine net is shot overboard as speedily as posabi 
The leads sink the seine net at one end vertically towards ll 
ground, while tbe floats buoy up tbe other end on tbe surfao 
'Wben it baa been carried all round the fish, the two estrenutil 
made tiist, and the shoal is then imprisoned within i 
oblong barrier of net-work ; much practical skill being required i 
preventing more than a few of the pilchards irom escapiO| 
The huer has a gi-eat advant^e upon his watcb-tower of di 
or hill; for he can discern any attempts by the pilcbai'ds to escf^ 
in the shifting or separation of a part of the cloud upon tl 
waters. To this he instantly direct;; attention, and tbe boatmi 
row out to the fugitives with rapidity and skill, and manage ■ 
■iiiciude them in tbe net. Wbeu the seine is full, it may ' 
allowed to remain in the stea for some days, being secured agaifl 
removal by storm, with rapes extending to prominent points 



I land, and being also contracted by tho 
I'vbioh are strongly fastened. 

There is a smaller net called tbe '■" took' 

employed and arranged by men who reco. 

week, and who let it down inside the largo i 

bring the fish closely coUented to the surface. 

boat inside the seine net, and lap it close 



its opposite eoii 

et, which is n* 

ten shiULngs p 

Q net, in order 

They row th( 

sine boat, wbii 

remains outside and stationa,ry. The '■ tuck" boat then m^ 

f'ihe inner circait of the " seine," the smaller net being dro|ip 



the 
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I overboard as she goes, and at intervals attached to the larger. 
1 Tile Ml are drawn into the middle of the enclosure by benting 
1 the water with oars and louded ropes. When the tnck net has 
I ti la«t been brought round the whole range of the seine, i 
1 Mcutelj fastened to the seine hoa,t at the end, thej commence 
I the baaling of the fish to the surface, which ia a great event, 
I tod aoxioiisly watched. 

Fow the scene on shore and sea rises to a prodigious pitch of 

I eiCltement. The merchants to whom the boats and nets belong, 

in are employed, join the " tuer" on the 

OM '^i sli their friends follow them ; hoys shout, dogs bark madly ; 

[j tvay httle boat in the place pulb off crammed with idle Bpecta- 

ji tesi old men. and women hobble down to the beach to await 

the news. The noise, the bustle, and the agitation increi 

y moment. Soon the ahrill cheering of the boys is joined 
ly the deep cries of the "seinera." 

There they stand, six or eight stalwart, sunburnt fellows, 
inged in a row in the " seine" boat, hauling with aU their 
tttl^t at the tuck net, and roaring the regular nautical 
.*To — heave— ho" in chorus. Higher and higher rises the net, 
-toider and louder shout the boys and the idlers. The merchant 
^ll^fltB his dignity, and joins them ; the huer, so calm and eol- 
ioted hitherto, loses his self-possession, and waves his cap tri- 
Unphantly. Even you and I, reader, uninitiated spectatora 
Aongh we are, catch the infection, and cheer away with the rest, 
r bread depended on the eEFeot of the next few minutes. 
'Eooray! hooray — Yo boy-.— hoy — hoyl Pull away, boj^! 
fflfte she comes! Here they are! here they are!" The water 
wis and eddies; the tuck net riaee to the surface, one teeming, 
tolTulsed mass of shining, glancing, silvery scales; and one com- 
pet crowd of thousands of fish, «ach one of which ia madly 
■flMvooring to escape, appears in an instant. 

"The noise before was as nothing compared with this noise now. 
ibatB as large as barges are pulled up in hot haste all round the 
tt; boskets are forwarded hy dozens ; the fish are dipped up in 
una and shot out, like coals out of a sack, into the boats. Ere- 
Dg the men are up to their ankles in pilchanlB; they jump upon 



CORSWALL: IT3 M1SE3 AHD H 

vibe rowing benches and work on, until the boats are filled wit! 

as they can ho-lJ, and the gunwales are within tw( 
for three inches of the water. Even yet the haul is not exhanated, 
■the tuck net must be again let down, and left ready for a latt 
B5iaiil, while the boats are strongly propelled to the shore, where 
Twe must joia them without delay. 

t OS the ti»h are brought to land, one set of men, haTing 
K rapacious wooden shovels, a pring in among them ; and another set 
i, bring large hand-barrowa close to the side of the boat, into wHiii 
j.'the pilchards are thrown with araaziug rapidity. This operatioo 
Bliroceeds without ceasing for a moment. As soon as one barrow 
s ready to be carried to the salting-house, another is waiting tc 
fhe filled. When this labour is performed by night, which ia often 

e scene becomes doubly picturesque. The men with 
llie shovels standing up to their knees ia pilcliards, worMng 

■ energetically; the crowd stretching down from the salting-housai 
! beach, and hemmiog in the boat all aroundj the 

interrupted process of men hurrying backwards and forward* 

■ "with their barrowa, through a narrow way, kept clear for themiXl 

e throng; the glare of the lanterns giving iight to the woit- 
inen, and throwing red flashes on the fish as they fly incessant^ 
a the shovel over the side of the boat; — all together combin* 
1 a series of striking contrasts, such a moving picture oR 
lenatle and animation, as not even the most careless of specta* 
B could ever forget."* 
The business of the salting-house ia quite a methodical ^u^ 
Saving followed the wise advice of " first catch your fish," the 
a arrange weU for their preservation. In a large stoiu 
(oilding you may see women and girls piling up the pilchardi 
a layers of salt, for threepence an hour, and a, glass of brandy, 
e wheeled in upon barrows, trains of which are con' 
"■ stantly going in and coming out. Furtive propensities and pri' 

• Collins' Rambles berond Railnajs, Sm, 1952, where the whole procen 
catching and preserving [lilch&rda h described. There is u uieCal tract oi 
B pilcbitrd and pilchard fiaberj, b; Jonathan Couch, Esq., in tbe thin 
L JUnnal Report of iJib Eojal CDrciwull FoIftechDJc Society (Fihnonth). Seie- 
tl paragrsphi in the neirspapeii havs ncoided the paat aeuon u EaTaa* 
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Deges are repressed by a boy, who is armed ■with, a cane, which 
) fiooriahes with a rapidity and a, tyranny strongly reminding iis 
tm old scboolmnster. Inside the salting-house, companies of 
» and screaming females are building up pilchards to 
fights of four and five feet. Though working separately, they 
k methodically, and finally the heap aeema like a " long, solid, 
Siltly made maaa of dirty salt; nothing being now seen of the 
Icliardsbut the extreme tips of their nosea or tails, j oat peeping 
■3 up the aide of the pile." 

remain in salt, in the main bulk, for five or six weeks, 
iriBg which a quantity of oil, salt, and water, drips from them 
lO wells cut in the centre of the stone floor on which they are 
leed. The oil, when collected and clarified, will sell for 
ll to pay the whole expense of the w^ea, food, and drink, 
FHi to the "seiners." The remnants furnish a, valuable manure; 
1 a Cornish pilchard-fisherman -will boast with glee, that 
L the pilchard itself, or in its curiug, runs to waste. 
«y part of the httle fish, and every part of the curative pro- 
>, is remunerative. When, finally, they are taken out of 
^ they are washed clean in salt water, and packed in bogs- 
it, which are exported to the shores of the Mediterranean. 
'j and Spain ai'e the two great foreign markets for pilchards, 
9 home consumption being insigniUcant. The average whole- 
B price, in the export triiJe, is about fifty shillings per hoga- 
lA. The markets in Italy and Spain are always open to any 
Utint of eiipplj', the fiah being there considered a great deli- 
y. Strange that the shoala should come, from an uaknown 
ttDoe, to the Cornish coaat; sbonld be caught and cured 
m, and sent away again to a foreign coast; that they should 
erteemed a greater delicacy abroad than at home; and that 
Vhole mass of Methodist heretics (as Papists would say), on 
tKnglish coast, should live by preparing food for feasts and 
IB of a mass of bigoted Papists I Ah ! Father Ignatius little 
m what he would lose if his favourite schemes for the " con- 
noa of England" were realized — the choice lies between pil- 
nb AoApoperj-l For there can be no donlit ihRt, in. caao 
'■o popetjj all the pilchards 'would be oona\i3 
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\ ,at Lome, on Fridays and fast-days; then the orthodox Iti 
and Spauiarda wonld positively he oompelled to find other 
r Btarve, just hecaiise those heretics in England had al 
been converted ! Then theyeiy "sealof thefiaherujan" wot 
bring pilchards for Spaniards! 



: FOWEY AKD HAHBOUR. 



We have caught our shoal of pilchards at Looe, and hi 
salted theni and supplied the Papists, it is high time wa al 
start from Looe for Fowey — which is nine miles fartherj 
Fowey is as iamous for salmon as Looo and St. Ivea for pilch 
Another van offers, and in it we ride; ahmit midway is Pe 
a hamlet containing a neat churcli, in which is a carion 
, monnmental tablet for " Edward Trelawaye, 1C30," ( 
I this inacription in oiden character : — 

" O what a bubble, raponr, puffB of breatU, 

la niiid-wald ouin 1 befare we mount on hiffh 

To cope nilh change, vie tcander, alter, dij." (die.) 

The last four words form an anagram of the nam 
} Trelawnye. Then follows a Latin coajilet with ar 
aion of it, thus ; — 

" Canaidicnm nlaadit tanmliH, jnirarEs, honpatnm. 



1 

sEd- 



A thinR for all the world" to wonder at." 

We should have scanned all the monnmenta, but could 

I persuade the driver of our van to halt any longer for sixp 

[ This driver was old Beccy's grandson, a one-eyed and red-hi 

I young man, who had freighted his van quite as heavil 

Beccy's had been freighted for Torpoint, 

ir company consisted of tradespeople belonging moat 

Fowey. According to their testimony, Fowey was one ol 

' worat places for its size in. ComwaU, But, upon farther inq 

Y we found that this character was given to the place bj 



radea ; — hy ^^H 
ices : — bv a ^^ 



« chiefly witt reference to their reapecti™ trades ; — h 
nir-looking man, because, as he confessed, Fowey : 

s of all sizes, for all ages, and at all prices; — by i 

1, middle-aged vxaa, who rttposed oa a hamper at the 

1, because the Foweyites would persist in wearing 

Lxpenny liafs, and too few of them ; — and by a spruce, 

I, who occupied one of the outside seats, becau'ie 

3 for doth and woollen-drapery bad not increased in 

D to hia own acquaintance with the town and townsmen, 

jpturing to inquire of one who, from his nautical style, 

lO be at least capable of expatiating on the well-known 

F Fowey, we .were equally baffled j for the sailor had 

le harbour for the last eight years, having been absent 

. We were then examicied as to our own object iq 

J Fowey, the shoemnter, the hatter, and the draper, all 

s to know if wo were rivals in trade in disguise. 

we persuade the tradesmen that we were simply c 

lire. They regarded us with doubtful looks; ai 

B declared that we were goiiig to the Land's End for the 

a sneer of contemptuous doubt was observable ( 

i of most — the sailor excepted. In vaiu we pro- 

ce dealt neither in " soft goods" nor hardware, ; 

After this we could eUcit no more remarks irom 

i even Beecy's granddon looked queerly ont of hid 

1 we found ourselves regarded with distrust and 

—the hatter looking sharply for hats, the Hhoemakei' 

, and the dapper di-aper for a bundle and a yM'd 

5 approached Fowey, the sailor began to warm with 
Kpation of friendly greetings and recognition. The land- 
9 of the nest inn was eagerly interrogated as to his i 
» of Harry Penelly. The said landlord mused, and then 
n to recollect something of Harry, and was about to dra 
fc jng of cider for him, when hia old mother (the landlord's) 

lAed a few sentences about " a many impostors and deceivers i_ 
I (flatter dajr^" instancing a case by name, whidi W;& ''t^| 
I ■m^Teetonng the jug to its shelf, and of e-viiesn% i 
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fresliiiig mine host's memory in the wrong direction. However, 
the tide Boon began to turn in Hany's favour, and a lair wind 
aet in; for, long before we reached Fowey harbour, recognitions 
and blesaingB began to pour in upon Harry Penelly with such 
force, that he had much difficnJty to carry sail, and the van 
itself was in no small danger of being capsized by Harry'3 frienda 
crowding aboard. Soon after descending a hill more lite tho 
fece of a cliff than a road, we reached Bodjnnick Ferry, which 
crosses Fowey Harbour, one of the most safe and beautil'ul in her 
Majesty's dominions, Harry could scarcely rest in the ferry- 
boat without dancing a hornpipe — and there was some risk at 
his being ignobly wrecked in a ferry-barge, after all his adven- 
tures and escapes in Canada. 

Fowey is a lamentably wast»d town (240 miles from London, 
and 243^ the way we have oome), stretching for nearly a niila 
along the bank of the river of the same name, and having streets 
&11 of angles, and heaps of rubbish at each angle. The inn was 
old, so was the landlady, sn was the waiter, so was the scale of 
charges, and so was not the wine: — 'it was the only thing that 
smacked of novelty. The termination of the town and of a rope- 
walk brought me to the sides of the clifEi, which embrace the 
harbour; and beautiful cliffy they were, especially on the very aesr- 
ahore, abounding in rocky caves and promontories of pleasing and 
striking effect. The ruins of two square stone forts or block- 
housea, are seen fronting the narrow entrance from the hatboar 
to the sea, one on each side, Luilt in the reign of Edward i V., 
provided with port-holes, and having walls six feet thick; and 
it is said that a chain drawn aci'oss from tower to tower once 
defended the harbour — in pi-oof of which you. may see a couple 
of links of this chain at Menabilly, a neighboming seat. 

The chief omument of Fowey is a beautiful mansion, called 
" Place House " — built fay, and belongi ng to, Mr. Treffry. That 
enterprising gentleman died a-bout three years ago. 
completed ; but was designed as an elegant castellated building, 
the interior being filled with oak carving and wainscoting quite 
in character. One room is lined with oak, once composing the 
abip Eellerophon, which carried Kapoleon Euonapai-te. Tha 



Ob 
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iwing-Toom ia magnificently roofed, and panullcd with alaba 
polielied porpliyry, granite, and marble. Some piirtsofthe 
paved with polished porphyry ajid granite, and from 
B windows you catch fine views of the grounds and the hai^ 
inr. A machine was erected at Fowey Consols to polish soma 
ftlie stones. The wealthy proprietor was also the chief pro- 
detor of Fowey Consols mines, of which I Bhali apeak presently, 
itost matter-of-fact travellora leave Lostwithiel unvLsited, 
tbngh very foolishly. We determined to see all that could bo 
and therefore to go there. But to i-each Lostwithiel, it was 
aary to make the acquaintance of Tom Trestrick, an old 
Mtherheaten, good-humour€d Eon of the Oar and the Sail. 
Juie rowing us down the atreatn he recited hb soavenira of 
taod wine, of Italy and America, and, by way of inteijection, 
the late and present possessors of the gentlemen's seats on 
► river side. The scenery on the banks and cliffs overhanging 
liiver, is changeful and cliarming, and about the most heauti- 
in the county. Tlie hanks and slopes were commonly well 
poded for the whole six miles of the river's course. On the 
fern bank, about half-way, is situated St. Winnow'a church, 
so the very bank of the river, embosomed in close covering 
oda. This projection commands glorious reaches of river 
Day, including si\ that can delight the eye aad calm the fever- 
tniud. Soon after this little church was passed, the river 
jot to narrow more and more, and at length Tom Trestrick 
nded us below the little town of Lostwithiel, said to be the 
TJxella of Ptolemy, and, according to Tom Trestrick, 
as at present from Lost-with-all. Tho little town is 
itly situated, and possesses an elevated and highly orna- 
chni-ch tower, with an octagonal lantern and spire of 
ited English, which was visible far down the river. 
A walk of a couple of miles beyond the town, brought us to 
ruins of Restormel castle, far more picturesque than many 
er known. The ruin consists of a double circle of ivy- 
Ltlod walls and towers, placed on a commanding eminence — 
laas ofwbicb ia watered by the river Fowey. A. \>tvbi- 
tjaoa^ orei^own maaada, and rank vegetation, afi. oNW- 
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archod by beautiful treea, defend and conceal the 
feet walla, and taassea of fttlleti or falling masonry — wliicli must 
at one time have been impreguable to all attacks. The keep 
now- alone remains, on a steep mound formed out of a rocky liill, 
and leaving a deep ditch. The part enclosed ia a circular area 
of 110 feet diameter: it has walla ten feet thick at the top. Th« 
Bontli aide has a drawbridge, and an entrance under an oute^ 
and inner arch, partly remaining. Tlie remains of three regular 
Buitea of apartments may be distinctly traced around the circulaS 
area. This castle was once the residence of the Earls of Com^ 
walL In the earlier periods it must have been a gem of a littl6 
castle, and I aat an hour or more on the battlements (abuub 
thii-ty-five feet from the floor of the ground rooms), musing on 
its former inhabitants, and the time of Edward III., Henry V.^ 
and even of the first Charles, when Fowey was in all iLa glory ot 
town and harbour. Seldom do you get finer river reaches aad 
wooded views ia combination, than from the top of the ruins oi 
Bestormel castle, ' 

Our worthy rower, Tom Trestrick, desii-ed to row us back, buft 
we awaited the conveyance to St. Austell. It was very mti(ib,< 
loaded, and what with walking up-hill to save the horse, en^ 
down-hill to save our necks, we travelled pretty nearly two-tbiriw 
of the journey (eight miles) on our proper feet: — which journey^ 
with the exception of abundant mines, and engine chimneyv* 
and abundant children of all ages, the peculiar property of tbff, 
miners, afforded little interest to us. "W'e passed St. Bhoeyi*] 
village suiTounded with new mines, and the birthplace of Ki*^ 
shop Blazes, the patron of the wool-combing trade, ^ 

i 

ST. AUSTELL, AKD 1 



We arrived at thia town on ' the evening of market-day— '» 
a melancholy time for any small town (St. Austell was no- 
exception), and any intruding visitors. The Cornish meaf 
rant this town aa leiug about the tburth or fifth best fyfi 

klboBiness; but to us it was only a town having narrow streetu 
^payed, and a fine old church tower, curiously omamenteiil 
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figures half-way up, and oTertopping a clmrch dedicated 
ito St. Anstell, an Irish saint. 

We wpaired to our iun after the market-day fermere had 
left it, Bad uuprotected, as those gentlemen call themselves, wo 
unlucky travellers who visit an inn. where they have 
grthered strongly! Lociiat-like, they Iiad devoured the edibles, 
BUd left ns remains which were neither teuder nor tempting. 
ig appeared to inspirit us, and onr only resource was to 
pon a fine show opposite the inn parlour, where we saw 
pwtoayed on figured canvass, wondrous giants, dwarfs, flaxen- 
luiwd ladies, and prodigiously fitt hoys; — with a learned pig 
■ad t. fearful alligator thrown in by way of variety. 

The great and rich mines of Polgooth once contributed to tbo 
lisa of St. Austell, as the copjwr mines of Crennis and other 
mines around now do. In the vicinity are several stream 
til works, the principal being " Happy Union," in Pentuan 
Tile, This valley is a termination of St. Austell moor, where 
S* ages a great quantity of tin baa been obtained by streaming. 
fc BOma parts it is 600 feet in breadth, and in others not more 
"m 300, 

Tfw tin ground lies on the solid rock, and is generally irom 
Sum to six, and aometimea ten feet in thickness. The quantity 
Of tin ground opened at Pentuan had been 18,200 square 
Sflwms, and the average of black-tin got per square fathom has 
pounds. The quantity of " overburthen," or waste, 
^Wnoved, has been upwards of 200,000 tons. 

HapP7 Union was first opened in 1780 — Wbeal Virgin 
"hhing a part of it ; the former being worked towai"ds the sea, 
«ld the latter towards St. Auateil moor. About this vicinity 
^»o are the Merry Meeting stream works, the j^ock, near St. Aus- 
Wl, the Grove, the Water-Gale, &c I shall speak more particu- 
vlj of stream tin-works under the bead of tin and tin miuing. 
The St. Austell mining district is pi-incipaliy stanniferous 
tin) ; the upper lodes being cliiefiy confined to its 
!de, anciently the very productive and estensiva 
if Fowey Consols, and the Crennla lodos, fi;om which much 
copper ore has been extracted. 
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If we extend our view to the entire " Eastern DiEtrict,"J 
to include the mines of Callington, Liskeard, and Tavi 
then we may observe that the neighbourhood of Calling* 
both stanniferous and cupTiferous (producing copper), 
a few silver lodes. At Wheal Duchy, near Calliugton, a 
lode vas found, at the ten fathoms level, which was 
^200 per fathom, and from which £3000 of silver waa rai 

Dartmoor is stannii'eroua (tin-bearing) ; the mines aroui 
vistook are cupriferous (copper-bearing). On the norl 
the lead lodes of Wheal Betsy and Lidford, and on the i 
the argentiferous lead mines of Beer Alston. In 1812, i 
was raised from Wheal Brothers to the amount of £3000. 
as a brown hfematite of excellent quality, has beea i 
near Lostwithiel and Bodmin, and "cross courses," ht 
iron ore, occur in a north and south direction at NanM 
Downs and Lanirefc Downs, near Bodmin. Between | 
and 1803, 9293 tons of iron ore were shipped froi 
naar Combe Martin to Liannelly, South WaJea. The Io(^ 
this district generally run east and west, partly traversed 1 
powerful cross course — which, heaves the lodes to the right, 

Several fine lodes of rich hajmatite iron ore are found in tlii^ 
district, aud have been worked at various times. A great taaayf^ 
mines have been working of recent years in the neighbout^ 
hood of South Caradon. The principal mines in the St. AnatotU 
district are known by the familiar names (to miners) of 
Fowey Consols, Par Consols, Charleston United Mines, OXd 
Crennis copper mine, Polgooth, South Caradon, ComwaJU. 
Great "United Mines (in which from X70 to £80,000 have be«a 
expended), Wheal Friendship tin and copper mine, Contlie 
Martin Mines (which made great returns of silver frOm tlie 
tima of Edward I. and Edward II., were reopenett in timff 
of Elizabath, and in the CommonweaUb recommended to tho ' 
notice of Government) ; Wheal Franco copper mine, near 
Tavistock (which commenead in 1823, and rotiiraed abont 
£00,000 worth of ore, but afterwards did not pay expenses)'^* 

■Ghinnia Lake Mine, on the bank of the Tamar (celebrated fi:^|[^| 
bn° and beautiful varieties of copper ore, worked by ser^^^f 




CARCLAZE TIN 

I oompanies, and haa yielded moi-e than £260,000 worth of oi 
Brake Walls tin mines (very ancient and productive) j 
Tamai' silver lead mines in Beeralston, Devon (the 1 
of -wLich is very rich in silver, yielding in average 60 to 6ff9 
ounces of silver per ton of lead). 

Such ia a hasty glance at the chief mines in the eastern dis- 'I 

I trict of Cornwall and Devon — the fortunes and features of whidi 1 

I are frequently varying. 



CABCLAZE TIIT MINE. 

This remarkahle and ancient naine is situated near the town of 
[ St. Auatell, and consists of a large oj)en excavation of a mile in 
t, from 20 to 30 fathoms in depth. Its exact dimensiona 
I «e said to he 250 fatlioms in length, 100 fathoms in breadth, 
I Ud 22 Mhoms in depth. Some yeard since, Mr. Thomas mea- 
hia remarkable mine himself &tiA found the excavation 
I tenpied five acres statute, its depth being 136 feet The solid 
I'Wiitent WB3 63,000 cubic fathoms, and about one million tons j 
■■•id been remi»ved. The elevation of the northern side was 68fi f 
I ttrtibove high waterj of the southern, 670 feet. 

During the period that mining operations were conducted,] 

I ™h activity here, a stamping mill, worked by steflm, was e 

I « it the very bottom of the excavation. Tliis still remain^ 1 

I "•ragli it ha,s long been unused. Several water-wheels, worked J 

J v streams from the neighbouring commons, now propel tha 1 

i ^lichinery for crushing the stones, loosened by the water a 

j '0»» down the aides of the cavity. Within memory the vtater J 

I *** navigable, and the ores were removed in a boat. 

I Tlis mine ia wrought in a dreary, and barren hilly common, I 

f *''ick you might traverse for hours without suspecting the 1 

I J^'^iaity of a mine. The situation is not marked by engine- j 

I ^'Jse and chimney towering aloft, as in other mines ; and the | 

*lole business is confined to the interior of the punch-bowl hoi- ', 

You Bee the whole at once, and in these particulars yoa 1 

II not find any other mine like it. No shafts of any depth 1 



28 COHNWALL : ITS MINES AND MINEKS. 

are sunk belov its base ; and it would Beem as i 
mine Lad beea turned inside out, for tlie benefit of timid J 
era, who would wish to sse tiie work of mining without 6 
and fatigue of a descent below the surface. The oi 
without much difficulty, and it is separated &xim the b1 
repeated waahingB iu little streams conducted to, and 1 
various water-wheels arranged in the bottom, and along tl 
of the excavation. There must be an almost exhaustless b| 
the tin ore in this mine ; for the miners say it has been w 
400 years, and it is constantly iaoreasing in its s 
works and extent. It is indeed a remarkable object i 
viewed in the whole, taking in its white chff sides 
abruptness, its self-contained completeness, its evi 
estent, and tlie suddenness with which the whole is presents 
in one view to the stranger, with its men, women, and childi 
scattered over the works. The ground which is la 
is almost wholly composed of soft growan (decomposed graniri 
through which nms a numerous assemblage of schorl and qnai 
lodes in the usnal direction, Hese, as they contain tin, a 
sole objects of raining adventure, and the removal of the b 
growan is effected by a stream of water, which conveys all tli^ 
reiuse of the mine through the adit. I believe there is no iK^ 
stance of a mine so worked, or of a mine the working of which S 
attended with so little labour. 

In respect to the lodes or veins which are so numerous tet* 
this mine would be called a stocktvork by the Germans; bot^ A 
far as regards the soft growan which contains these YtaXli 
it may not improperly he called a clay piti • 



MAHAZIOIT AND ST. MICHAEL'S MOUNT: BCEHEET AND HISTOBil 

I pass over some of the principal towns and all intermedial 
scenes without notice, because accounta of them are readily fooiil 
in books, and I do not pause cutil I arrive with my friend at ttf 
town of Maradon, or Market Jew, situated on the coast of &fi 
beautiful Mount's Bay, 261 miles from London {through Exeiei^ 
^ XsuDceaton, Bodmin, &e.},Bndflfteen miles from the Land's End. 



^^^^^ ZIOH AND ST. MICHAEL 3 MOUKT. 

^is town is built on the steps of a, hill rising towards the 
and which sheltei-a it from cold wiuJs. The eonse- 
mildness of temperature renders the town inviting to 

B origin of the popular name of Market Jew has been mneh 
,ted; some suppose that the town had at an early period a 
t, to which foreign Jews caane to buy tin. Jt is, however, 
y inoAvn in association with St. Michael's Mount, which is 
nueded with the mainland by the aanda when the tide is oul^ 
julated when it is high -water. Across the sands b ti 
w causeway of pebbles, to reuder the communication more 
t. There ia a tiadition that the Mount was once distant 
W or six miles from the sea {though now surrounded by it), 
i enclosed with a very thick "wood, and called in Comish 
veiitoae in Course, tliat is, the " Hoar iiock in the Wood." 
U an examination of the geological features of the base of the 
rat shows that the tradition is groundless; the Moimt having 
n separated &om the land by some gi'eat cuuTulsioik &c 
oad the reach of tradition or historical record. 
IS ialaud containing the Mount, and a level piece of ground 
a foot, is about a mile in circumference, and comprehends 
SDty acres of suriitce. The Mount is 231 feet in height from the 
b1 of the sea to the platform of the chapel tower. The name 
Lved fi-om the l^end, that St. Michael first touched the top 
3 Mount with his feet as he descended from heaven to 
At all events it waa regarded with rehgioua reverence 
* o&rly as the fifth centuiy, and in the dark ages waa much 
jlSaorted to aa a place of pilgrimage. Previous to lO-lij a priory 
^'tf Benedictine monks had been established on the island; and in 
r Edward the confessor gave to the monks the Mount, 
'h all its appendages. Before 1085, it was annexed to thd 
jfof St. Michael in Normandy, After suppression and sub- 
I revival, it was given by King Edward IV. to the 
is nunnery at Sion, in Middlesex. At the dissolution, the 
)Dgingtothis house were valued at £110, ISs. Of 
i historical events connected with this Momit I will 
[>eak; hut let us first tahe & look at the Mount itself 
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a Bunk below its base ; and it would seem tis if a complel 
mine had been turned inude out, for the benefit of timid tran 
era, who would wish to Bee the work of raining without the ri 
tad iktigue of a descent below the surface. The o 
without much difficulty, ajid it is separated from the stone ] 
repeated washings in little stretims conducted to, and moi 
Tarious water-wheek arranged in the bottom, and along tbe a 
of the excavation. There muiitbe an almost exhaustleas eton 
the tin ore in this mine ; for the miners say it has been workedj 
400 yeara, and it ia constantly increasing in 
works and extent. It is indeed a remarkable object n 
viewed in the whole, taking in its white cliff sides of p 
abhiptneas, its self-contained completeness, its ever-wiJouJ 
extent, and the suddenness with which the whole is presenl 
in one view to the stranger, with its men, women, and childl 
BOttttered over the works. The ground which is laid open }a 
is almost wholly composed of soft growan (dec 
through which runs a nimierous assemblage of schorl and quq 
lodes in the usual direction, I'hese, as they contain tin, are t 
sole objects of mining adventure, and the removal of the si 
gniwao is effected by a stream of water, which conveys aU ( 
refW>e of the mine through, the adit. I believe there is no ; 
BtttUiM of a mine so worked, or of a mine the working of whicik 3 
uttwidod with so little labour. 

Ill rospwt to the lodes or veins which are so □umeroiu hoM 
ttiia mine would be called it stocheorh by the Germans; bu:^ M 
flir «-•> rfgards the soft growan which contains these veiaH 
il may not improperly be colled a clay pit. 4 

lUKUIO!! AKU ST. UICHAEL'S UOUKT: GCEBEBY AND mSTOBT. 

I pMM ovrr some of the principal towns and all intermedia^ 
wenes without notice, beranse accounts of them are readily founi 
In books, niid I do not pause until I Brrive with my friend at ^ 
town of Maraiion, or Market Jew, situated on the coast of ibii 
bvatitifttl Mouut's Est, 381 miles from London (through Exeter, 
iirfHUiixuituii, Bodtuiu, &c.^, aAdfi&Mn. miles irom tbe Laud's End. 
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us town is bnilt on the steps of a liill rising tovards 

1, and whicli Bbeltera it from cold winds 

t mildaesa of tempeiuture readers tlie tonn inviting to 

M origin of the popniar name of Market Jew has heen much 
ited; some suppose that the town had at an eurly period a, 
Mt, to which foreign Jews came to buy tin. It is, howeyer, 
1^ known in association with St, Michael's Mount, which is 
Bcted with the mainland by the sands when the tide is ont^ 
a LEisukted when it is higli water. Across the sands is a 
>w causeway of pebbles, t-o render the communication more 
ct. There iit a tradition that tbe Mount was once distant 
or six miles from the sea (though now surroundod by it)i 
flnclased with a very thick wood, and called in Cornish 
icfcwse in Cowse, that is, the " Hoar Rock in the Wood." 
nn examination of the geological features of the base of the 
at shows that the tradition is groundless ; the Mount having 

separated from the land by some great convulsion fiir 
ad the reach of tradition or historical I'ecord. 
le island containing the Mount, axid a level piece of ground 
B foot, is about a mile in circumference, and comprehends 
L^acres of surface. ThoMountia 331 feet in height from the 
of the sea to tbe platform of th& chapel tower. The name 
nred from the legend, that St. Michael £rst touched the top 
is Mount with his feet as he descended from heaven to 
.. At all events it was regarded with religious reverence 
iriy as the fifth century, and in the dark ages was much 
ted to 33 a place of pilgrimage. Previous to 104i, a priory 
inedictine monks had been established on the island ; and in 
jfear Edward the confessor gave to the monks the Mount, 
aU its appendages. Before 1085, it was annexed to the 
■ of St Michael in Normandy. After snppi-essioii and sub- 
nt revival, it was givoa by King Edward IT. to the 
line nunnery at Sion, in Middlesex. At the dissolution, the 

belonging to this house were valued at ;£110, 12a. Of 
quent historical events connected with this Mount I will 
atlf speakj but let ub first take & look at the Mount itself 
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BIB sunk below its hase; and it would seem as if 1 
mine had been turned inside out, for the henefit of tin 
era, who wovild wish to see the work of mining witha^ 
and fetigue of a, descent below the surface. The ore! 
without much difficulty, and it is separated from t^ 
repeated washings in little streams conducted to, aa 
various water-wheels arranged in the bottom, and atosi 
of the excavation. There mu^t he ao almost exhaustl^ 
thetin ore in this mine; for the miners say it has beeni 
400 years, and it is constantly increasing in ita ' 
works and extent. It is indeed a remarkable ob{ 
viewed in the whole, taking in its white cliS* sides 4 
abimptness, its self-contained completeness, its evei 
extent, and the sudd-enness with which the whole i^ 
in one ■new to the stranj;or, with, its men, women, an| 
scattered over the works. The ground which is laid-* 
is almost wholly composed of soft growan (decompose 
through which runs a numerous assemblage of schorl ] 
lodea in the usual direction. Ilicse, as they contain H 
sole objects of mining adventure, and the reuraval 4 
growan is eiTected by a stream of water, which convej 
refiiae of the mine through the adit. I believe thwS 
stance of a mine so worked, or of a mine the working e 
attended with so little labour. \ 

In respect to the lodes or veins which are so nnm^ 
this mine would be called a stocktoork by the GermaC 
&.r as regards the soit growan which contains ^ 
it may not improperly be called a clay pit. 
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1 pass over some of the principal towns and all 
scenes without notice, hecause accounts of them are ra) 
in books, and I do not pause until I arrive with my Si 
town of Marazion, or Market Jew, situated on the a 
beautiful Mount's Bay, 281 miles from London (throi 
, Xaunceston, Bodmin, a^),and£fteen miles from the ■ 
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u town JB bailt oa the steps of a hill rising towards the 1 
llUSth, and which Bteltera it from cold winds. The i 

i mildness of temperature renders the town inviting to I 
f mvslida. 

The origin of the popnlar name of Market Jew has been mucli 
(diipnteil; some suppose that the town had at an early period a 
lluiket, to which foreign Jews eanoe tn buy tin. It is, however, 
■.(luefly known in association with St. IVIichael's Mount, which ia 
lomoected with the mainland by the sands when the tide is ou^ 
Ul la insulated when it is high water. Across the sands is . 
w causeway of pebbles, to reuder the communication n 
■^effect. There is a tradition tha,fc the Moont was once distant 
^ or sis miles from the sea (though now surrounded by it}i 
i enclosed with a very thick wood, and called in Cornish 
q C'otnsE, tliat is, the " Hoar itock in the Wood." 
ai eaamination of the geological features of the base o 
ant shows that the tradition is groundless; the Mount having 
n separated from the land by some gi'eat convulsion, iar 
JDnd the reach of tradition or historical record, 
lie island containing the Mount, and a level piece of ground 
B its foot, is about a mile in circumference, and comprehenda 
res of surface. The Mount is 231 feet in height from the 
e sea to the platform of the chapel tower. The n 
■49 derived from the legend, that St. Michael first touched the top 
9 Mount with his feet as he descended from heaven to 
p**rt!L At all events it was regarded with religious reverence 
■ early as the fifth century, and in the dark ages was much 
I "Worted to as a place of pilgrimage. Previous to lOil, a priory 
l"i Benedictine monks had been established on the island; 
■.art year Edward the confessor gave to the monks the Mount, 
■ 'Wlh a!l its appendages. Before 1085, it was annexed to the \ 
*ey of St. Michael in Normandy- After suppression and Bub- , 
J'*ijMnt revival, it was givon bj King Edward IV. to the j 
■Wgitine uunneiy at Sion, in Middlesex At the dissolution, the J 
belonging to this house were valued at £110, IBs. Offl 
juent historical events connected with this Mount I will 
■pHeutlf speak; but let us first take a look at the Mount itself i 
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are sunk below its base ; and it would seem a 
mine had been turned inside out, for the benefit of tinj 
era, who would wish to see the work of raining withoi 
and fatigue of a descent below the surface. The ore iM 
without much difS-culty, and it is separated fi'om th« 
repeated washinga in little streams conducted to, alU 
variouH water-wheels arranged in the bottom, and alond 
of the excavation. There must be an almost exhaustleai 
thetin ore ia thiamine ; for the miners say it baa been <r 
400 years, an<l it is constantly increasing in its ai 
worka and extent. It is indeed a remarkable obje 
viewed in the whole, taking in its white cliff aidoa at 
abruptness, its self-contained completeness, its evew 
extent, and the suddenness with which the whole ia^ 
in one view to the stranger, with its men, women, anj 
scattered over the works. The ground which is laid d 
is almost wholly composed of soft growan (decomposod| 
through which i-uns a numeruns assemblage of schorl « 
lodes in. the usual direction. Itese, as they contain tif 
sole objects of milling adventure, and the reuMval of 
growan is effected by a stream of water, which convqn 
refuse of the mine through the adit. I believe tbera.! 
stance of a mine so worked, or of a mine the working tjm 
attended with so Kttle labour, 1 

In respect to the lodes or veins which are so numa 
this mine would be called a stockwork by the Germwii 
fer as regards the aofl growan which contains Uh 
it may not improperly be called a clay pit I 
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I pass over some of the principal towns and all it 
scenes without notice, because accounts of them a 
in books, and I do not panae until I arrive with my & 
town of Mararion, or Market Jew, situated c 
beautiful Mount's Bay, 281 mileafrom London (thi 
^ ZsoBceaton, Bodmin, Ac), and fifteen miles from the ]] 
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s town is built oa the steps of a, hill riaiDg towards the 

, and which shelters it from colJ winds. Tl»e oonae- 

Idneaa of temperature renders tho town inviting to 

a of the popular name of Mai'tet Jew has been much 

y Bome suppose that the town hud at an early period a 

ft which foreign Jews cama to buy tin. It is, however, 

n association with St. Michael's Mouat, which ia 

nth the mainlaDd hy the sands when the tide is out, 

lated when it is high water. Across the saada ia & 

jeway of pebhlea, to render the commuoication more 

^There is a tradition that the Mount was once distant 

E miles from the sea (though now surrounded by it), 

1 with a very thick wood, and called ia Cornish 

n Cov>ae, that is, the " Hoar ftock in the "Wood." 

minatioa of the geological features of tho bafe of the 

'B that the tradition ia grouudles:^ ; the Mount having 

nted &om the land by some great convuMon ia.T 

B reach of tradition or historical record. 

oontaining the Mount, and a level piece of ground 

3 about a mile in circumierence, and comprehends 

» of surface. The Mount is !231 feet in height &om the 

a to the platform of the chape! tower. The name 

n the l^end, that St. Michael first touched the top 

mnt with his feet as ho descended from heaven to 

At all events it was regarded with religious reverence 

■ arij as the fifth century, and in the dark ages was much 

a place of pilgrimage. Previous to 104i, a priory 

iBmedictine monks had been established on the island; and in 

A year Edward the confessor gave to the monks the Mount, 

h all its appendages. Before 1085, it was annexed to the 

y of St. Michael in Normandy. After suppression and sub- 

Jnt revival, it was given by King Edward IV. to the 

le nunnciy at Sion, in Middlesex. At the dissolution, the 

a belonging to this house were valued at £110, 12a. Of 

jqamtt historical events connected with iKia M-OMiA \ 's^ 

■ apeaij bat Jet ua JJzst take a look at the IJlou-n^. i.\»S(iL, 1 
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tod its preaeat state and Hcenery. It is always oonsidei; 

e most attractive sights in Cornwall. 

From the shore, you behold its lofty island of rook r 

proudly from the ocean, and the beautiful chapel sits uponfl 

Bummit like a royal crown. Am you approach in your boat;, £ta 

island appears more jagged and precipitous, and the chapel motj 

Ldiatinot. The island is in reality not always such, tut conneotoj 

(with the main shore by a narrow sandy atrip of ground, whid 

b always under water at rising tide. WheB at the Mount, ytn 

walk round its base, and then up its side, by any track y<n 

r amongst loose and rough masses of rock. You aee tU 

■ diapel above you as you aacen d, and you may imagine that " l!)l| 

^huroh" is for once triumphant and pre-eminent. On gaininJi 

Kjtitie Eumjuit, you find the chapel forming a part of the csatl^' 

*hich contains at leaist twelve rooms, independent of the dininj 

■£all (or, as it is called, the Chevy Chase room) and the pnbKt 

Some of these are fitted up in a superior style by the iM 

Bproprietor, Sir John St. Aubyn, and the St. Aubyn famw 

.sionally visit them in summer. You discover the chapel to bfi 

iT the most interesting part of the interior, that it was arm 

t of a Benedictine monastery, and that it is now well fitted np! 

sea a fine organ, which is seldom played ; but the effeOB 

if which in this situation must be very striking — especia%B 

I should hear ite sound mingled with that of the beativ 

allows of tlie vexed sea. ^ 

Under one of the seats or stalls is the opening to a snaO 

tancient dungeon, wherein were found the imeoffined bonea of* 

"wge man. 

On returning to the tower of the castle, I ascended to iM 

tommit by climbing numerous narrow, winding stairs — and frfrt 

e said summit I enjoyed a magnificent panorama of mariliii 

iewa. There was I perehed upon the topmost pinnacle of tltd 

■Arhole land, and surveying at my ease the whole coast, from tbfl 

lard point to Penzance a,ad Newlyn; and then looking out tO 

a, and contemplating its broad wavy mirror spread out beneatB 

1 unbounded extent. J gazed and mused there until 1 

me giddy, and what some plain folks will think a plaili 
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roof of it — poetical Three or f 
slate to St. Michael's Mount, hut fear not, reaiier- 
paredl 
The historical circumatanoeB associated with St. Micliael's 
mt, after the earlier events aboT-e noticet!, are very interest- 
In the time of Charles I., tiiis Mount was gaiTiaoned by 
leEoyalists as one of their principal strongholds in the Weat. 
hthis castle, it ia said, Charles I, spoke hia parting words lo 
IrPnincia Basset, sheriff of Cornwall, exclaiming: " Mr. Sheriff, 
w leave the conaty entirely at peace in your hands," then 
g a farewell to his adliereuta, anJ pawing slowly out of the 
This and other scenes on the Mount have been 
_ natively portrayed hy Mr. Collina, in bia Ramhlss beyond 
ttSamis, a book before referred to, from which I may borrow 
k£)Uowing: — " The tide ia at the flow aa the king reaches the 
lit of the Monut, and jireparea to embark for the mainland, 
hjanaes for a moment — see! he steps into the boat again to 
: his Coniisi friends for their loyalty, in few but kind 
B, ffiid then gives the signal to proceed. Tlie towers of the 
IS above are crowded with spectators, ansionsly watching 
il progress. He touches the shore at the town of Marazion, 
9 a great concourse of armed men is assembled to meet him. 
) he mounta Ms horse, and rides forward alowly a few 
iti; then those men in the forti'ega whose eyesight is keenest, 
'Stliat he stops, wheels round, and looks once more, with 
jjtrowfiil attention, aa they fancy, towards his trusty garrison 
n-bright sea beyond. ' Viewing this, and reraenihering 
Bfte royal letter of thanks to the volimtecrs of the West, the 
blliilh wave their caps to a man, and renew their shontings 
"ll tenfold enthusiasm. From the distance, their cheering 
xs Bound clear and music.d on the ears of the doomed 
iMltlrch, as he turns again, and sets ibrth in earnest to leave 
"alL Still, as long as he is in sight, the bcrly miners and 
Lta stistain their cry of " Long live the King," and still the 
d. music in the fortre^ joins them gaily. Little do these 
irdy Srdherests of a fatal cause think how soon the man whom 
^ thrai delight to honour, shall die forsaken under the heads- 
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a's hands! Little do they cow imagine that Charles' 
of thaaka shall soon be all that remains of him to his fe 
Oomiah suhjects — the oue precious relic, tlie honoured wo 
the dead, which they shall hand down from, genenttii 
leration in after yeara; which they still copy and hang i 
the walls of the Cornish churches, as an heirloom for the ■ 
country to reverence and preserve! Fade, font fade, fl« 
picture of the prosperity of a few hours ! Fade while the 
train is still in sight, and stili hrilliant to look upon; whi] 
brave men in the fortress still keep their stronghold, though 
little time, in triumph ! Fade, as the evening sun is all 
fading over St. Michaera Mount; and ae the deceitftil si 
prosperity shall soon fade on the fortune of Charles T, ! 
"Beliold the Mount again ! — the scene of strife and cbang( 
e war and waste of human warriors through, so many g 
ationa of men^-atill rising lofty and beautiful as ever frot 
surface of the deep. The Benedictine chapel yet crowns the 
mit; but of the fortress only some of the walls remain. 1 
8 left of the monastery is now changed into a summer dwel 
house by the owner of the Mount. Below, instead of the 
huts of the ancient Britons, or the few scattered cottages oi 
middle ages, we have quite a little town, with a fine granite- 
harbour, large enough to contain merchantmen of 500 
den. Not less altered is the prospect along the shores o 
bay — half the town of Marazion lay in ruins (the result of fb 
insurrections) when Charles I, landed at it fi'om the Mo 
all the houses are now rebuilt. Look on, some three I 
away on the beaeh, and above these long ranges of white ' 
fronting the sea ; extending up the base of the liill in landj 
backed by fields, plantatious, gardens, and country dwel 
houses, all intermingled chai-miugly on the broad suriace oi 
rising ground. This place has grown out of a few cottages 
byfishermen; it is the most western town in Cornwall — Pena 
" Hark ! sounds of laughter and music, of happy Toioes 
merry tunes intermingled, are audible from the Mount, A ', 

nio party is assembled there. All is glee and gaiety. 
Bim ia shining brightly; it ia the season of the pilchard fid 
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Iiiltitndes of boats rise up in sight; fishermen are -working 
industry and activity are pai'amount, and — what we have 
at hitherto seen — peaceable. Merchiinta on the wharf are 
IriTOig bargains, paying wages, talking politics, watching 
■people — all at once, Buaineaa is not now transacted aa ' 
^e ancient firitotm — St. Michael's harbour i» filled 
wMi vessels waiting to be laden with fish ; but they want no 
to protect them, like the galleys of the Phaniciana. 
Here is no bai'tering vsith goods on the one hand, and the 
TMpon in the other. The noisiest speculators understand each 
i)tliet's interests, and pay ajid receive, ofier and reject, in perfect 
neiuity and ease. 

And above, od the top of the Mount, what a change appears 

Bldr what has been seen there before ! On a small space of flat 

pwnid, hard by what was once the monastery, the girls aud 

of the pic-nic party are dancing merrily — dancing 

c of flute and fiddle, where the haggard Benedictines 

le days muttered their Latin formularies, or welcomed 

.t toiling up to confess to- them from the world below. 

Jower down, where the Cornish volunteers sharpened 

weapons to fight for King Charles, and drum and 

Bounded from the bloody skirmish, the elders of the 

party are comfortably sipping their wine, and looking 

busy workmen oq the quay beneath them. And 

place of the procession of pilgrims, with their sad-coloured 

mn order of march, what have wo got nowl 
company of escuraioniata, from a remote islajid district of the 
itry, who have clubbed together to x>ay a holidayvisit to St. 
il'fl Mount, and look at the pilchard fishery in the bay — a 
Bet of home-tourists of all ages, from the child, who is 
ibg himself out of breath up the steep path to the ancdent 
Ipd, to the heavy old gentleman, who picks his steps with 
discretion, pokes loose stones out of his way with his sticl^ 
talks laboriously about Cornish antiquities to every body 
id him, whether they will hear him or not." 
Ihe earlier antiquities relating to St. Michael's Mount, a 
.ted with the earliest notices of the tin trade amongst the 
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ftQcient Britons. I sliaU speak presently, more particularly ■% 
the early tin trade, and will only here mention that antiquarfai 
seem to identify tkifl Mount with the ancient Uclis, named Ij 
Diodorus Siculua, the anoieut historian, who flourished in ^ 
time of Auguatua Cks&t, and, though not myself much of il 
antiquary, I quite agree with them ; for the reader will eee 
the extract fi-om Diodorua, which I give under " Tin and li 
Mining," that the historian, describes this Mount — half island, s 
half peninsula — very accurntely. 

A good hour may be spent sitting on the summit of the ton 
gazing on the changeless ocean before yon, the changelasa m 
and Mount beneath you, and their changeful histories known 
the Mount — changeful from barbarian Britons to bigoted Bco 
diotines, from bigoted Benedictines to booted cavalieta, 
fiMm booted cavaliers to spectacled antiquaries, strange ai^ 
Beera, and uproarious pleaaure-takers, — But now we depart 

A very strong tide against us, occasioned some difficulty 
our boatman in landing us again at the pier. The St. Michaj 
Mount of Normandy is not so lofty or picturesque as that: 
Cornwall ; hut the building on the summit of the former, woii 
seem, from several views in the castle we have just loft, toll 
more elaborate and extensive than that on the summit of 



w walked round Mount's Bay to Penzance — a beautiifi 
V wait it is ; keeping St. Michael's Mount diminishJfl 
behind you, and Penamce, with its well-slated roofs and l<n 
lines of building sti'etcliing along the shore, and rising up ft*)^ 
it landward. This last town to the west is the one most o""" 
monly known to invalid visiters to Cornwall, since, from 
singular purity and mildness of the air, it has been a freqni 
resort of pulmonary patients. It is also now associated witi' 
name of Sir Humphrey Davy, the great chemist. The town il 
good, and, next to Truro, perhaps the best in C<»nawall. Then 
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s some fine granite public Imildings, as the Town EftU. and 
abundant market, especially for fish, an excelient suppljf of 
Tihidi is obtaineii from the adjaceat fishing town of Newlvn. 
Tke Newlyn fipherwomen were said to be remarkable for their 
beMtf and jetty curls, but we saw no traces of beauty ill them. 
fytamee ia well known to have been the birthplace of Sir Hura- 
ftrey Davy. 

Hneh, too, has been aaiJ of the nnrsery-gi-ountls, rosea, and 

Bjrtles of Penzance ; but we obsciwed bttle to compai-e with the 

Snide Book's accounta. The largest nursery is Fox'b, near the 

certainly found myrtles in the open air, and 

In the town is tlie Museum of the Geological 

ng some good local apedmena ; but at our visit 

ranged or labelled. Some ricli speeirtfens of the 

inm^ miceralB are there ; and, if tlie visiter wit^hee to purchase 

!i things, there is a dealer in tba town who will supply him 

ill good specimens at a good price, aud far too good a price 

D^ pocket, though I fear I coveted tlie specimens. Fish and 

IK provisions are cheaper than minerals, and few persons care 

A about the latter. 

TPiile at Penzance I should give an account of a mine now 
nnworked, but formerly worked under circumstances 
than any other mine. Indeed, Huel Wherry 
mining history, and ia a striking proof of what 
lustry will accomplish, and where it will venture in 
gain, 

nUEI. WnEEEY.-A MINE TISDElt TBK SEA. 

Kut only have mines been excavated in hills and valleys, 
%fl have actually been carried under the sea ! They prove, in 
nriking manner, the miner's perseverance and defiance of 
inger. I shall soon give a separate descrijition of the famous 
bbUack mine, from a personal visit and local inquiry; but I 
i notice what was, perhaps, the most singular w^ork of the 
cl, and executed more than a century ago, in the midet of 
Ma, near the town of Penzance. 
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In. this place a grayelly liottom was left bare at low ws 
Here a multitude of Bmall veijiB of tin ore crossed each, othei 
every direction, throiigli elvan (porpliyritic) rocka. The a 
cent rook also contained, the mineral, and they worked this i 
■whenever the sea, the tide, and the season would pei'niit, u 
the depth booame uamanageable. The rocks, after being wor 
to a few fathoms, were finally abandoned. About the ] 
1778, a poor miner, of tbe name of Thomas Curtis, was I 
enough to renew the attempt. The distance of the shoal £ 
the neighbouring beach, at high water, la about 120 fathoms 
720 feet ; and this diatauce, iu cousaquence of the shallownee 
the beach, is not materiiklly lessened at low water. It is ca 
lated that the surface of the rock ia covered about ten moi 
in the year, aad that the depth of the water upon it at apt 
tide, is nineteen feet. A. -very great surf ia caused, even ia 
Bumnier, by the prevailing winds; while, in winter, the 
burst.a over the rucli: iu such a manner as to render useless 
attempts to carry ou mining operations. Yet all these djffi 
ties were to bo overcome by a poor man I As the work M 
only bo prosecuted during the short time the rook appei 
above water — a time atill further abridged by the neceaait 
previously emptying the excavation already made— tl 
Bumraera were couaumed in sinking the pump shaft, which 
a work of mere bodily labour. As niachiueiy could then 
uaed, a frame of boards being applied to the mouth of 
shaft, it was cemented to the rock by pitch and oakum, m 
water-tight in the same way, and carried up to a suffic 
height above the spring tide. To support the hoarded tn' 
(which was twenty feet high above the rock, and two feet 
inch squai'e) against the violence of the sui^, eight stout 1 
were applied in an inclined direction to it's aides, four of tl 
below, and four, of an extraordinary length and thickness, ab 
A platform of boards was then lashed round tbe top of 
tun-et, supported by four poles, which were finnly connected i 
these rods. Lastly, upon this platform was fixed a wjnz 

J3^ such an erection, it was cxpectod that the miners wi 
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be enalled to pursue their operations at all times, even during 
the winter months, whenever the weather was not particularly 
im&TOUrabla But, as soon as the excavation wbb carried to 
Bone extent in a. lateral direction, this expectation was found to 
beiUacioua; for the sea-water penetrated through the fissures of 
the roek; and, in proportion as the workings became enlarged, 
ilie labour of raising the results to tlie mouth of the shaft in- 
tfttased. The great fault was, that all who had worked this 
aune had carried on their operations too near the surface, whicL 
not ouly made the rock more permeable to the watei-s, but 
•iso less able to resist the immeuse pressure of the high tides, 
lo that it became necessary to support the mine with large 
finibers. To add to all this, it was found impossible to prevent 
ftewalw from forcing its way throngh the shaft during the 
'ttihr montliK, or, on. account of the swell and surf, to remove 
'it tin-stono from the rock to the beach opposite. Hence the 
Mwls winter was a pei'iod of inaction, and the regular working 
if the mine could not be resumed before April, Nevertheless, 
'At abort interval which was still allowed for labour below 
?tmiiid,wasBufE.cient to reward the bold and i>erseveringprojector, 
•nd to give his mine the reputation of a very profitable adven- 
tora " Whether he ever felt a conviction of the possibility of re* 
Bloving so many obstacles to his complete success, I know not," 
»Jt Mr. Hawkins, " although there is reason to suppose he did ; 
-iw, when I asked hia opinion of the scheme of erecting a light- 
■"Me on the tremendous Wolf-rock, he professed his belief in its 
^loticibility, but suggested, as far preferable, the blowing up of 
tte entire i-ock, which he readily engaged to perform for e. 
'Jlnpet remuneration." 

The state of Hnel* Wherry mine, in the autumn of 1791, 

B this ; — The depth of the pnmp, shaft, and workings, was four 

ithoms two feet; breadth of the workings, eighteen feet. The 

Iwf was worked away in some places to the thickness of three feet. 

Twelve men were employed for two hours at the winz in hauling 

Tha Cornish word Buel, generally spelled Wheal, apppara tn meon a holt 
line. It ii the enmmon prelli of Ihe names of man; oiiaei; thus, Uuel 
nj. Hud Virgin, kc. 
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the water, while six men were teaniiDg from the bottom into ih 
pump. The men worked in the rock six hours afterwards — ^ii 
all, eight hours. Thirty lodes of tin-stone were broken every tidi 
in the average. In the space of six months, ten men, working abooJ 
one tenth of that time, broke about £600 worth. 
") The workings were confined to a course or channel of elvan, i 
porphyritic rock, about eighteen feet in breadth, which runs K W, 
and S.E., and underlies one foot and a half in a fathom to tbi 
S.W. It is discoverable on the beach at half-tide. Besidei 
the small veins of tin which run through this rock, its mass wa| 
impregnated with tin to such an amount as to be worth the ex? 
pense of raising. Fifteen feet of the eighteen which composed thfl 
elvan in breadth, produced 1000 cwt. of "white tin" in 1600 sacksj 
and another foot as much as one cwt. of white tin in every sadC| 

When closely inspected, the mass in which the tin is thtHi 
abundantly dispersed, appears to contain grains of tin of a ccjfh 
talline transparency, and so equal in size and regular distribit- 
tion, as to form, as it were, one of the constituent parts of tha 
porphyry. Not unaptly, the term stannified granite was applied 
to it — whii;h the plain reader may call tinnified granite. This 
is said to have been the first tin-stone in Cornwall that ha» 
been burnt before it was sent to the stamping-milL A commoiL 
limekiln having been erected for that purpose, it was found 
to answer completely ; and the object of this operation was to 
make the stone more friable in its texture. 

Mr. Davies Gilbert (a well-known patron of science) wrotd 
as follows to Mr. J. Hawkins in September 1792 : — "The course 
of the stanniferous porphyry near Penzance (the Wherry), pro- 
mises to make a very great mine. There are indications of the 
tin being continued to a gi^eat extent in both dii*ections, and the 
bottoms are growing longer, and remain rich. A house near the 
green, built with fragmeutsof this stone, which were probably pick- 
ed up on the shore, or broken from the top of the rock, is, I hear, 
to be pulled down and rebuilt with other stone, for the sake 
of the tin in the stone. An adventurer told me that £3000 
of tin had been raised from this extraordinary mine in the 
course of the present summer " — In a sobafet^yxeBA, \<5^X«c^ '^^ 
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Ubert says, " A steam-engine is erecting on the green opposite 
L they are coDstructiiig a, wooden bridge from thence to the 
L, to serve as a commvnicatiou till the engine shaft has beea 
k sufficiently deep, and a drift worked out to the river, an a 
p for supporting the sliding, or rather hanging, rods." The 
2(,tliu3 constructed, answered al^o the purpose of conveying 
Vid deadi to the shor& Tlie mine was constructed in thia 
« to the amuiint of £70,000 was raised from it, 
•e its treasures exhausted at its close, which was aa 
9 eommencenient. An American vessel broke 
f anchorage in tiwavus Luke, and, striking againxt the 
moliahed the machinery, ajid thus put an end to an ad- 
(vHch, both in iugenuity ajid success, was in all pruba- 
BquaUed in any country. This mine was worked again 
■8 since; l)ut although a very large sum of money was 
I, and although all the advantage of the application of 
i niflohinery was found, ytt it failed to be a profitahle 
was eventually abandoned. This should be a 
t adventurers; for a, few working miners sometimes ob- 
■^ first working of a mine, with little capital, far more 
althy company with large appliances can afterwards 



ninerals, or rare varieties of common minerals, 
ind at the Wherry mine ; amongst others, aoiiie valuable 
Dobalt occurred, but tbeae were cast aside owing to ig- 
Land lost. Even within the last few years, good speci- 
JitiJi-white cobalt have been collected from the e 
sks, a short distance above the town water level. 



r. JL'ST AND ST IVES. ' 



6 about to depart for St. Just, I may apeak of the dia- 
%a. mineral tract. The mines of St Just are (except 
f tin, and comprised within a district of the north- 
it of not more than three miles long, and one mile 
If in breadth. Of its minerals, bismuth haa been found, 
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in Botallack and Le?aat milieu, and iron ores in great V 
also some cobalt and pitohbleude. The direction of the t 
a, remarkable feature of this district, atid will be spoken 
treating of lodes and their directions. Here it will s 
say, that the metalliferous (inetol-pitiducing) veins bearS 
north-west and aouth-east to north aud south; 
" crosa veins" run about north-east and south-west, o 
diffei-ent from the direction of the metalliferous lodes in othei 
parts of the county. 

In. this district the chief mines are the Botallaek tin an.^ 
copper mine, to bo presently described; the Levant copper aiu3 
tin mine, which, including some old mines in St. Just, has left 4 
profit of more than £150,000 in the last eight yeai-a. The 
copper ore of this nunc is the richest in Cornwall, and the mine 
returns small quantities of tin. They have here an engine of 
forty inch cylinder, and iour " steam whims." The adit JB 
twenty-five fathoms deep, and the lode is more than 230j 
fath-oms deeper than the adit ; the most productive part of tl»! 
mine being under the sea. The steam-engine is situated on tie" 
top of the cliff in a very romantic and strildng manner. IJi 
eight years, ending June 1842, this mine had returned 21,37il 
tons of copper ore, yielding £255,538, besides large quantitiwi 
of tin. J] 

St. Ives Consols tin mine has been at work some thirty-dpW 
years, and is very rich for tin, and has made largo profits. H*! 
monthly cost ■was £2400, and the number employed waslSv! 
persons; but if tin be at a low price, the mine barely pays ef 
' penaes. The formation of the tin ore in this mine is very SO-' 
gular, and is provincially termed carbona. It exhibits hot 
few of the usual characters of a lode ; it is hounded above, below" 
either side by the usual gi-anite. The whole may be 
described aa a network of pipes, stringe, branches, shoots, and 
(to use the terras of miners), converging into one gMLffl 
ink, which extends to the south-east, and dips in the stun^ 

ition at the rate of about one in six. 
Of Wheal Yor tin mine, I shall give some statements nndei 
head of mining risks aud speculations. The Gudolptun, 



IQHT THOt;aHT3 A.XD THE OCEAN. 41 

Perran, and Great St, George'a, and Polben-o tin miuea, are 

names Tell known to minera. 

In the Wheal Penrose lead mine, the British Silver Lead Com- 
p&ny, haying purchased it, expended upwards of ^100,000 on 
thit wd Wheal Unity mine, and returned a large quantity of 
Ittd, Bad some copper. In Wheal Darlington tin and copper 
Dune (in Ludgvan), the prospects -wero very good, the return ia 
18fil heing 7435 tons of copper ore, for £48,308. Three 
WniltBd persons were employed. 

The mines of Marazion afford an important hiatory of neriooB 
"MS, which will he mentioned to illustrate mining speculation 
tudite: 



CAPE COENWALL: SIGHT THOUGHTS AND THE OCEAN. 

Departing fi-om Penzance, and travelling six and a half mileo 
f I *i north-west direction, we arrived at St. Just barely in day- 
<t. One inn alone was open to u% and ihat more of a public- 
Be than an hotel. We got up-staira into a " private room," 
«it neither privacy nor quiet had we that evening ; for a band of 
•Micians, composed chiefly of miners, were parading the neigh- 
Warhood for practice, and for driniing afterwards. In the 
tett of Engknd I heard a band of musical pitmen in a pit 
™!>ge; there, near the extreme Land's End, T encountered a 
wid of musical miners. It was pleasant to witness their en- 
JVtteut J but the sound was not calculated to calm an agitated 
*<Hd, and the drum had a fearful power. They might almost 
"SVe heard it at Penzauca 

After tea, and ailer sunset, we both walked out, and strolled 
■*»iig Maward over turf and moor. It grew dark, and still we 
'^t onward, ever nearer to the sounding ocean, We knew 
•*at we were approaching Cape Cornwall, for St. Just is directly 
^diind the cape. There wasi no light but that of the stars, 
^liich began to shine out thickly, lighting their golden and 
laving lamps In rapid and flashing succession. Wq got a little 
inLic, and so wi/uld persevere in nearing the ocean, tlioagli 
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f ire did not feel Hfttisfied as to our safe footing in so dMi 
loader and louder sounded the billows ; soon the Iidaise, holl( 
V boom of the iar oif sea began to grow distinct, and this boomi 
BiVaB ioterrupted at short, regular intervals hy the hissing da 
Kl(tf the waves broken upon tlie lashed shore. Then came the swim 
jSng, rushing sound of the retii'ing waters^then a pause; tlu 
J«nothec boom, and dash, and hiss, and a retiring rush— all oo 
■ ■rinping ua that we were n(?ar the shore we couid not see. 

The night was starlight, hut we could not catch more than 

f few faint gleams of the clLimoroua deep — glim.mering faintly i 

m. ^neath ua, and inspiring a strange kind of awe and interet 

P A long fixed gaze seaward at last showed a light— it was douh 

leas that of a lighthouse — then it waa again hidden, and i 

heard only the sounds, and saw nothing. I am perhaps singnli 

in my feeling ; but 1 cann.ot divest myself of a kind of nnooB 

, fbrtable awe at such a time and such a place. I never felt eqi 

a elsewhere, even when more than a thousand feet und 

I ground. The kind of fear I feel at such a time and place u 

a describing, is peculiar. In fact, the only occasions in whB 

E-I have been, aa far as I can remember, conscious of a creepil 

■ tremnlousneas, have been night hours on a wild sea-coa.it, 

■.remember full well at this moment the thoughts present at t' 

* dark hour when I stood on the verge of Cape Cornwall, on grom 

|.'U yet unseen by daylight, and unknown to ma. My companii 

9 there, but I spoke little — scarcely at all. There was 

Lr the end of my eoun1,i-y's soil, standing on gi-ound I eo 

I jectured to be rock, covered with short furze or heather. The 

1 lay before me the boundless, booming ocean, audible thonj 

invisible. Was this not like the verge of my life ? Would 

1 be ao with me at the end thereof J Should I have been joume; 

i»g through life as lately bhrough this county, diverting my« 

. with little pleasures, and vexing myself with little orossa 

gathering up a few experiences, studying a few favourite scienof 

changing a few localities, greeting a few friendly folk, ta 

avoiding a few morose people ; making a few bargains, fu 

travelling onward by short stages ; forgetting much, deceived M 

I b^^uiled by tribes, and at last brought suddenly ia the datkiu 
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tof niglit to the poini at which land is scarcely left, aail where 
the great Bounding but invisible ocean of Eternity burats clearer 
■&d dearer with its unceasing cbinie on my startled ear ? 

And then^ — aad then — what is before me 1 What is (Aai 
ejul what ita charactorJ I strive with keen eagerness to 
jieree into its darkness — the darkniisa spread over its intermin- 
•HeGice! No light is permitted — all is invisible— save those 
momentary gleams of aesrsliiuing that touch the troubled eye 
neinitant, and then roll off into the surrounding gloom I The 
TOj Bound becomes more awful because of its regularity and 
inerease. On that ocean I must launch — aoon — aooit! I wonld 
turn lack to daylight and familiar faces, to the faces and scenes 
Ilrfttliia veiy day. No! onward — onward — onward I 

Memory becomes hvely. Facta and events crowd into the 

taiad, thick and luminous as those countless stars overhead, all 

MMbu an hour ago. Life itself comes back like a rerersed tide — 

( wrlooii, youth, manhood. The vanity of life comes back- — broken 

TWilvEg, baffled plans, disappointed expectations, bUghted affeo- 

B&M, losses of indolent days, of foolishly occnpied years, of things 
I fmght have done and tneant to have done, of conceptions 
Jrthy enough and holy enough — all vanislied in mere reverie I 
I erowd of incomplete, uncouth, half living, half dead designs, 
vl ye mockeries of myself O! ye ghosts of good thoughts and 
feds indifferent. ! ye snatches of lofty song, and of weighty 
pose, and of Scriptural truth, ! ye living but lost principles. 
V-\ ye reanimated ghosts of good intentions. O ! ye un- 
•ttefited fellow-men, ye unrouaed sensualists, ye business- 
Jwotted citizens, ye unwary youths, ye giddy fashionables, ye 
abdiflh, giggling triHers— yea, ye may aU stare at me hideously 
*id Morofiilly now, through this misty gloom! ye may mock 
*t nox, I can do nothing to save you— nothing more I I hear 
•nd dread the eternal ocean I I might have said words, and di 
Wda, and written books, all to warn you, and make you wi 
lad better ; but now it is too late I Though my resolvea have 
W nimierous as the billows of the dark interminable sea before 
^ft^what avail — what avail ? One more step, one n 
'Bd »11 is over ! Yes, all— but 
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" exclaims my corapanioii, "how mttte 
1 time we got back to tlii 
■ way. Ah ! there's that outrageoua drum, f^ain a 
liftve only to follow its course, and it is sure to lead its owi 
the tap-room, somewhere below our bed-room." 

I riib my eyes, look 'up at the stars, and iiway we trudge Ij 
again. In looking on the ground we find a remarkable as 
of glow-^orma scattered all over the moor ! We take np ee 
wid both observe we never saw such a sight before. What m 
the sea before us, what with the stars above and the \_ 
below, even without reference to my thoughts within — thisi 
strange and memorable night"a walk ! 

Let U3 go to sleep, and forget all sombre thoughts ; but, al 
my companion's prophecy of the drum is too tme, and donbf 
aooomplished ; for the whole band comes into the tip-room, anA- 
having tried moat hideous solos on brass instruments, they diinlc 
deeper and deeper, and then break out into a vocal expression or 
their love and good wishes for Cornish lads and lasses, that leato 
us once more to wish devoutly for the drum, by way of prefer'-' 
ence. Finally, about midnight they rise np, and try to march o^' 
playing " God save the Queen," as aforetime. Had the queuy- 
heard it as we did, nothing could have saved her ; she must bava ' 
gone mad that night I for tiiimpet, and French horn, and claii'' 
onet, and fife, and bassoon, and drum, seemed all to have brokeit . 
the temperance pledge, and got fearfully drunk together ! 

After having dreamt of sounding oceans and sounding drum^ 
and heard instruments of diacord all night, I got up veiy early 
in the morning, and stole out alone, and agnin traversed Cape ' 
Cornwall. What different sensations were mine in that walkl 
The night before, all was romantic gloom and fearful forehoding. 
But now the sun had replaced with his aingle blaze the routed ' 
Lost of hidden stars. Glow-worms had paled their ineffectual 
fires, and clear dewdrops hung upon the little furzes, under whioh ' 
the glow-wonns had shone brilliantly in the preceding dark- 
ness I And now I stood somewhere within probably a faw 
hundred yards of the spot which I had occupied the night ba- 
fore. J'uU, broad, and boundlesa before me rolled that terrific 
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icean of the previous iiiglit — now calmer, qmeter, and Lreaking 
out, for uncoanted leagues, into those (HmpleJ smiles beneath the 
higbteoing sun, which even old ..^ch/lus had eiiJoyi::il, and 
1 Greek, long centuries ago. 
What a sight was this shoreleaa Atlantic — and how bold was 
^iB coast of the Cape I But now 1 was joined by my friend, 
bo thought more of breakfast than breakers, and so I must 
ifer further description ontU after thia meal. We ( 
1 (he tap-room aa we re-entered the inn — a melancholy end of 
t musical midnight orgies 1 I iancy that drum and those dis~ 
mt brazeu-throated instrumentalists will be bo penitent 
lia morning, that every one of them will solemnly and soberly 
ew the pledge. Happy event for the fiitiu« lodgers in that 
^eSB bed-room I 

ia to St. Just itself, it is a " church town," aa all placM ia 
mwall having a ciiurch appear to be called. As to its 
1 population, they seem to subsist or depend upon the 
ghbouring mines, Now we walk in the direction of Botallack, 
» see the wonderlul mine there; and, on the road thither, we 
herre the Cape head grouped with two sister rocks in a most 
; whole. We soon reach Botallack, which is the name 
Fl promontory not ikr from Cape Cornwall. Here ia situated 
), the most singularly placed probably of any mine in the 
rorld. Let me now describe it. 



BOTALLACK MINE-0SDER THE §EA. DESCENT AND 
DESCRIPTION, 

Botallack mine is really one of the greatest sights in Com- 
u, to a visiter curious in the triumphs of art and industry, 
connection with bold scenery and magnificent marine views. 
K a copper mine ; but tin and iron are found there. It ia 
kUished at the western extremity of the great copper and tin 
4C^ conjoined withlead, running ea^stward through Cornwall as | 
f u the Dartmoor hilh. This portion of CuvnwaW cornea 
fim tie great jnetaJJJferoua district of the county, aTii\iaa 
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been well studied as to the mineral veins and their directioni 
These veins run through the granite that prevails towards tb 
Land*s End, and they are found penetrating the cliff at Botal 
lack, so that nothing but the sea — the swelling Atlantic — seeari 
to cut them off. If you know veins by sight, you may traol 
them running along the rocks into the sea; they appear to 
even better at the very sea-verge, and if men could but cheap 
break down that immense mass of precipitous rock whi( 
beetles over the ocean here, they would have a richer harvest ( 
copper than has yet been gathered by the slow operation 
more than a century. The great gains, however, belong to 
earlier history of this mine. At one period, it left a profit 
£300,000. Even about ten years ago it was very profil 
The veins have now become thinner and poorer in the 
in which alone they can work them, and the price of copper 
fallen until very recently, when it has again risen. The mini 
was formerly worked only for tin, and was nearly abandoned']! 
1841, when copper was found. 

When first established the capital expended must have beel 
very large, since the natural difficulties of situation greatly i» 
creased the ordinary expense of erecting machinery and mining 
gear. The separate parts of an enormous steam-engine w«l 
lowered 200 feet down the almost perpendicular cliff, and i 
tram-road is seen running right up the face of the cliff , 

Standing below the cliff and looking up from the sea, the vied 
is fearfully grand, and remarkable for the combination of tU 
wonders of art with the wonders of nature. On the veij 
summit of the beetling cliff you behold the mining apparatid 
overhanging the sea. You see a chimney smoking loftily at tin 
tops and another puffing less loftily about half-way^ down 
Then lastly, closer to you, and almost close to the sea, is a thiH 
smoking chimney, connected with a small mining office. On onl 
side of the cliff tall ladders enable the miner to ascend, and M 
must have a sure foot and a strong head who can comfortah^ 
tread those ladders, round by round, the sea roaring under h ftf 
and almost flinging its raging spray after him as he gets highii 
and higher! Taking in the whole app»x^\.\3a m on^Sk -rvsw 
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3 ftnd pulleys, chimneya and cottiiges, posts and winiling 
chines- — seem to be scattered over the face of the whole cli£^ 
a the spreading Uues of an imniense spider's wobj while in 
B paxts mnlea and their lidera laiiy be observed to be trotting 
» and down the i-ooky tracks, that the pedeati-iatt visiter would 
y dare to pass. You turn dizjy and even faint in looking 
f at them ; you give your fitucy wing for one moment, and you 
you see a company of Spirits belonging to the ranks of the 
IS of the air, who, for the special purpose of mockiag poor 
:e scaling preoipicea, and dancing on rocky needles, 
id skipping up ia.ncy ladders, and Euorting and puffing from 
fires, and disembowelling the martyred earth, and 
g thunderbolts, and diving suddenly under the indignant, 
md spiriting away hidden treasures, and punishing 
hwb of poor culprits, by imposing upon them incessant 

a amidst unearthly perils and unearthly companions! 

Tou gradually recover from your day-dream, and, going up to 

e of the men to see that they are of the same flesh and blood 

yaaxBeli, and to the mules to see that they are as mulish as 

i of their speoiea, you suddenly conceive the bold design of 

r yourself tlie subterranean, or rather sub-oceanic^ 

II this extraordinary mine. 

yen the entrance of the mine is no slight matter. 
tot go straightly and evenly to the shaft's mouth, as in 
n level ground. But you have to pick your way 
k io s small counting-house, erected on a cliff or prominence 
jbtf-way between the summit of the rook and the ocean. You 
t first go there to find the mining agent who will accompany 
What an accumulation of mining gear you must passi 
[ chains stretched out over bell-cruiiks and posts — wooden 
3 looking like battered remnants of wrecks — and yet 
■bpotting large beams of timber and heavy coils of rope. Here, 
1 little, creaking, crazy-boarded shed — there, a hrokeB- 
iK or two— and there again, you must wind round by the 
|r path amidst chains and cables and ascending loads. 
[Aving obtained permission and guidance, you attire yourself 
^-woollen mining dress, and putting on a lai-go felt hnt, and 
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r tying tliree or four candles to your bnttonhole, while yon h 

7 another lighted ia the hand, you now asceiul t 

cliff, ■walk along a while, aud gaia the trapdoor entrance 

the mine; you set your feet on the staves of the first laddffl 

1^ the engine stafT — now, take note of the acoeasoriea of the sits 

^^H tion. Over the dark vacuity beneath, ia which a double roir 
^^^H irou pumps are lost in gloom, you observe, on one eide, the hv 
^^^H beam of a steam-engine:, whioh every instant is albemab 
^^^H bowing down and then rising, heavily straining at the deluge 
^^^H 'water which it lifts; on the other aide, through boards — t 
^^^H chinks of whicih admit just light enough, at the foot of one 
^^^^L the ladders, to show the passage — you see the loaded kibb 
^^^^V or bucket, rushing past its descending oompanion. Y 
^^^H ftre now between two shafts, descending from stage to staj 
^^^H Quickly losing sight of the daylight, you depend on oandi 
^^^^ft alone, which throw but a faint and mocking light into i 
^^^^M gloomy abyss on. your left, and beneath your feet. After d 
^^^^P acending two or three ladders, almost perpendicular, you tl 
1^^^^ indulged with a momentary halt on a platform, while your atnrj 
r guides wonder at your weakness. Now, again, place your lH$ 

foot downmost on the ladder, lay strong hold on the clayey ^^ 
of the same, have a candle stuck in cap front, if you can wettil 
and be as bold in your down-going as any prudent man caah 
that knows he is certainly going down in the world, but doB 
not know how fe,r down he really is going, or whether by tff 
conceivable amount of energy he shall ever get up again I 
Another ladder) yes, another and another I Well, but whi 
are you to see at the bottom of all these ladders 1 Nothing mtt 
of any general interest than wliat you see where you are — eso^ 
that you will find the end of the lengthy pumps in a sump C 
Mservoir of water drained froai all parts of the mine. Be 
you may turn into a level here upon the lode — i. e., a side galleP 
I and traverse it, aud you soon find that you are in one of « 

I apparently endless aeries of galleries some six or seven feet hi^ 

r through which two persons (if tbia) can just squeeze past eM 

I other, and where debtor and creditor would not exactly agree t 

I tavet, at least as regards the dsWir. l\i ia no pleasant tbxaa i 
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f of these galleries terminated by dismal tiap-tolea, 

d to nothing but headlong destmction ! 
^ on from gallery to gallery ; you may aa well see, and feel, 
If, «1! there is to see, feel, and ftjar. Never heed a bruised 
Wttered rib, or a. broken cap, the only thing to fear is a 

the rough stones and the awkward holes, and 
dovm under the depending lumjis of rock overhead, 
contrary agility over the rocky eminences beneath 
Yoiir progress in a mine is never equal or similar, 
lUJDUBly compounded of walking, stooping, crawling, 
descending, climbing, creeping, and grumbling I 
have no fear of those unknown abysses, but thinly covered 
with planks, which you must cross every now and then in 
levels. True, the plunks are shaky and slippery and 
quicker you get over them the better. As to 
damp vapour which floats about you, made viaible 
.dies, it can't do yon much harm for one short hour 
day. Perhaps, if you Lad to breathe it eight Lours 
day, as a miner, you might justifiably grumble, but go on 
the perspiration wiO do you good—" On, Stanley, onl" Aa 
mud, tallow, and iron drippings which are visible on clothes, 
and fiice — why, though not cosmetics, they are harmless, 
now you come to a miner with a short pickase labouring 
fee ore — you must give him sixpence and get a bit of ore, 
Ittdi you can show as broken out by yourself Go on, and 
see other miners working with pickaxes— and give other 
Spancea if you can afford it. And now you inquire the dis- 
you huA'e come, as you are invited to rest on a bit of 
aboard carried for yonr convenience. You are impressively 
urmed that now you are twenty fathom — one hundred and 
teity feet below the sea level, vertically ; and horizontally four 
mdred and eighty feet under the bottom of the ocean, or below 
w water mark ! 

Kond moment this to jon — never to be enjoyed ia aitj othet 
/ Tb^ "four hundred and eighty feet imder iVe ocefmi^ 
tjooF guide—why, boats and vesBela are SJ^tog wei oms 
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Tieails — while still, deeper down, tuman beings are worldng i 
t ] What an unprecedented position — overtopped 
dermineil by the miners, waOed in by rocks of i 
Imowii thicknesal — Let us look on our metallic ceiling — lift 
the candles that are going into a galloping consumption. Lij 
another ; yon can stand up here, and mark the diill stripes 
pure copper ronning confusedly amongst the rocka. But wi 
makes the rock so damp and dripping here, and not elsewher 
■what 1 why, the eea percolating through it, granitic and close 
it is, and producing masses of ooze, green and glistening, and hi 
lining the roof, as if we were in a Neptunian cell or grotto. B 
thia ia nothing. In storms and tempests, our guide has felt 
lowering down upon him in a complete and continuous spii 
ing of sea water ; and, moreover, this rocky partition has ba 
worked so thin, that the little log of shaped wood up yonie 
j'lWhich the guide points out in the roof above us, has been p!u| 
proaei-ve the developement of a positive hole upwa4 
lan ! " Pray, guide, how many feet, do you think, i 
thiokueaa of rook we have between us here and the sea !"- 
" Why, gentlemen, I should say about five or sis feet here, ax 
about three or four feet at that plug there." Well, here iB 
aituation indeed 1 — no'wonder nobody thinis of getting anoth' 
mnd of metal from that roof, rich as it is beyond any oth 
n-tion of the minel We will, however, give that miner o) 
t illing for the bit he aaya he has positively struck out oil 
three feet below the water. A suitable present this from, 
husband to a wife, to show how brave a man he has been wLi 
absent fi'Om her, and thinking of her under the sea ! 

But if the ocean is so near us, can we not hear something 
) Let us listen in perfect noiselessness for a few moment»- 
in— hush — huah — ahl don'tspeak, but listen — yea! itcolttt 
3mes upon the ear like the faint dying echo of the loud 1><I 
booming we listened to last night near Capo ComwalL ■ 
ea like the remembered sound of a rolling sui^ — like ^ 
'ell of the ocean's diapason from a considerable distance-- 
;ly like the sound of wind outside a house on a stormy ni^l 
regular — more majestic — less wild. It has a mt 



ochoty majesty in it — It bas a spiritual impressivenesa iu it. 
does not threaten, but subdues into humility and meekness. 
1 moment there ia a harsh grating in it— that arises from 
rolling up of some loope stones ; and now aU is melancholy 
solemn again. In trutli, we only hear the sound of distant 

Htera, lashing rocks 120 feet abov'e us. 



OTHEE SDBMAEIHE MIHES. 

Snt there are other auhmarin* mines in this vicinity ; though 
it much known. In the mines called Little Bounds and 
'beal Cock, as well as Botallack Mine, the hardihood of the 
OtB has tempted them to follow the ore upwards even to the 
Bat the openings made were very smal], and the rock being 
r hard, a covering of wood and cement in the two 
nur sufficed to exclude the water, and protected the workmen 
nthe &ta] conseqaences of their rashness, 
*ln all the.se mines" says Mr. Hecwood, "and in Wlieal 
ivxti and Levant, I have heard the dashing of the billows, 
i Uie grating of the shingle overhead, when in calm weather. 
WH once, however, underground iu "Wheal Cook during a 
na. Attheextreniity of the level seaward, some eighty or one 
ladred fathoms from the shore, little could he heard of its 
Cte except at intervals, when the reflux of some unusually 
|fi wave projected a pehhle outward, hounding and rolling 
a ibe i-ocky bottom. But when standing beneath the base 
[Qie di^ and in that part of the mine where hut nine feet of 
tic alood between us and the ocean, the heavy roll of the largo 
jifflos, the ceaseless grinding of tbe pebbles, the fierce thunder- 
I of the billows, with the crackling and boiling aa th^ 
ttoonded, placed a tempest in its moat appalling form too 
Sridly before me ever to be forgotten. More than once doubt- 
Jthe protection of our working shield, we retreated in afiright, 
loly after repeated trials that we had cotjMlWw» ■to 

arJp- /or men wlio had been preseat m i^idsK 
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1 atorms; bat I could elicit nothing mora than 
general expressions of awe from one or two miners who hao 
Beems that, at times of great storms, even tlie /taiiiiTiSa 
been terrified by the fierce and threatening ri g f tt 
and have quitted the scoae in afii-ight. Th ha h ^ d 
were, mountain dashing against njonntain d Id 

told us he heard the sea, when in Little B 1», idi ca 
baUa above his head. I thought I would ctm pec lly 
spot on such au occasion, hut as yet have d 

!em to have perfect confidence that the rocky f 
,1 thin as it ia in some parta, will defend them, against the inci 
of the Atlantic; and ail we can aay ia, that it haa defended 
hitherto. 

We may as well reach the daylight once more. We haw 
to Bcramble, crawl, walk, creep, crush, climb, and gnunl 
before, and we shortly behold the bright sunlight, ani 
&nned by the refreshing breeze of that ocean, the echo of' 
Bound we haTO so faintly And yet fearfully heard under its di 
At the counting-house, gallons of watei" are awaiting us 
taOow, mud, ooze, and iron-rust, all give way to the applii 
of Boap. Off go our miners' caps, and woollen jackets, and 
iuexpressihles, and away we go too, haying received 
thanks for the half-crown each of us has left wherewith to 
our health under the sea. 

Yet we will take one more look from the sea-maigin upi 
and watch the whole outward machinery. When shall i 
Buch a cwrious spectacle again? Now we observe that tl 
eitracted from these wonderful sub-oceanic excavations is d: 
on the side of the cliffa in a landing space, and drawn up, 
being " spalled" or broken, along the precipitous tram-roat 
dimba the cliff. Strange sight— to watch the steam-e 
smoking at the top of the cliff, and the little loads of b 
ore running up the iace of the black rock at its bidding ! '' 
the ore arrivea at the summit, it is stamped and separated b 
wheels and hoppers.* 

• As SD instaneo of the innonnnicj of a lata popular Tork on Cornwall 
aeaciaa tliat Botaliick is there said to paj BoaiE6\j anj lluog to the ahareli 



E BLIND MIHEB OF nOTALUCK. 

" Our Cofti and our Coal Fits," p. 132, I have mentioned 
e excavationa at Howgill coal pita, west of White- 
1, vhere the mining has been carried more than 1000 yards 
IT the sea, and about 600 feet below its bottom. 

5 BLIXD HINEE OF 



i Tery remarkable story has been told respecting a man who 
eked in Botallack. A blind man (whether blind from 
icident is unknown) became a labourer in thisi mine. 
jcd hia perUoua toila underground for a long period, 
i of being compelled to accept parish relief. By 
Hfrnita of hia labour he supported hia family of nine children j 
iJanoh was his maryeliona recollection of erery turning and 
g of this aubterranean temple of human industry, that he 
^ to his feUow-lahowers, if by any accident their 
to were eitiuguiahed I It ia painful to add, that on being 
i from this employment (and they must truly have tad 
J hearta who did discharge him — hea, ttmi saoTo. fames !) 
\r blind man soon afterwards met his death in the follow- 
II loelaDcholy manner. Being engaged aa attendant on some 
1 who were building a house at St. Ives, it became 
fa duty to carry the hods of mortar up to the scaffolding, 
I, having taken a step too far hack, he fell, and re- 
re injury on thehead that he almost immediately 

inest man'i^ boast, hia chief coiufort in blindness, 
\i asked assistance from his pariah. Of him it was 
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THE tAND'S END. 

The Land's !EiiiI is but b. good walk of four miles f 
Just ; but tbey ■wbo have had a Boramble and climb iJ 
around Botalkck, are not gocxl for mucli for the whole daym 
"Well, tben, we will hire a posting vehicle to the Land'aP 
Very good if one there bo ; but none there is. What, n 
carriage, phaeton, or gigl not one for hire ! We go r* 
inquire, but the people seem to wonder we don't walk. I 
WB cannot carry our bags. Then hire yonder cart ti 
you. We engage the cart, put our baga on it, and trudgoB 
it, literally like Goldsmith's traveller— 

" Remote, nnfriended, melanptolj slow." 

Little but sea view is before you, and it is a dreary T 
Land's End. You keep rather inland, and have the bi 
right. You stretch away over heathery moor .and pricklyfl 
broken by large stones scattered wildly all around. Now] 
catch a glimpse of the sea, and of steep abrupt pro 
just over it. Then again you must turn more inland, 
solitary human Leing do you meet ; you find the c 
BiJent and reserved. An old horse staked down by imM 



r^PEE lahi'b end. 

* looks afilcaiit at yon as yoTX pass ; elieep look up from their 
s short grass, with tinkling bells ; your comismioQ, too, 
lome moody ; and, while you are getting quite melancholy 
i aspect of afiaira, the cart-driver breaks in with a word or 
ad pointing with his haif-whip to & rocky edge on your 
txclainiB ;— " The Land's End ; wLere shall I put your 
!, gentlemen 1" Where, indeed ! There is a house ov cottage 
B distance up there on the left ; let ua go up to it ; we'll put 
e bags there. " Now, drirer, there's your money. How often 
B you heen here before ?" " Only once afore, air," " Only 
" Only once, sir, though I have lived at St. Just aJl 

TJp cornea a weather-worn guide to the Land's End. "Wo 

onsent to hire him, and down yre go seaward. At length wa 

lleave the gi-asay moor, and travel on the stony leilgo of a, high 

f cUSl Eoeka after rocks in graduated succession stretch down 

intedly to the ocean — dark-hued, and in some places almost 

wot, except where they are ont of sea reach, and overgrown 

■fth lichens. Granite is the material, but the action of the 

a has given it a basaltic appearance, and made it look 

nOie jagged and pointed than gmnite in general. And this io- 

" Jjand's End 1 

^Finding that, advance as I will, there is atill another "Land's 

beyond, I become foolishly adventimous, and, despite of 

'J companion's tender allusion to those I love best, and who 

'Sine best, I still crawl onwaj-d over jagged points of 

*M are now only one or two considerable masses of rook 

ibJe beyond me ; the guide somewhat slowly goes first, and i, 

^ow, natil I reaUy stand as veritably upon the Land's End 

I ""y human being can safely do. Here I gain a magnificent 

I ^Iftuiic view, the broad, shoreless Atlantic beating up to the 

:ern extremity of the land of Old England, The eye gets 

J '^fed of looking loTig u]>on an unvaried oceanic scene. No land 

I ''4&re yon — even the Scilly Islands (the ancient Cassiterid«s}[ 

f «toig invisible except on a clear day. But now I turn my ejw 

P'ttdward, and I behold the massive rocks here and there arche<fl 

it by the aea; and, it being high water, they present a majeatim 



t 
1 

I 



CX>KNWALL : ITS MIKES ASD MINI 

appearuice. One vast projecting mass is named hj the I 
" Dr. Johnson's Head," for what reason it is not easy t 
nonnce. , Aa I retam to my more prudent companion!, the 3 
directs my attention to the print of a horse's hoof ij 
herbage at the top of one of the rocky edges. This, if you a 
the guide, is the spot where a fool-hardy rider juat saved l 
by jumping off a, poor hoi-se he had, for a wager, spurred ■ 
the utter verge of the Land's End : the horse, meanwhil^J 
ing and falling backwards into the deep Atlantic Seal 

Tea was the best thing we could think of ordering a 
only inn we could discover. It must have grown on ■ 
End as herbage, if judged by taate and strength. The ii 
much enlarged, has two inscriptions, one on the part tool 
the sea thus — ■" The Firet Inn in England ;" the other, ( 
Lack of the houBe, meeting the eye of the traveller comingM 
Land's End from Treiyn, thus — " The Last Inn i 
I leave the reader to judge for himself of the modesty aadfl 
of these inscriptions, and of that of the figure 
ing old milestone, which our guide declared y 
giual first milestone in Euglaud." Next we are hoimdj 
notorious ouiiosity in Comwull. 






THE LOOAN OB ROCKING STONE. ITS FALL AND KESTORAl 

This remarkable stone lies about three miles hack from (ift, 
Land's End, at a place oalloil Treryn, or Trereen, on the coast 

The Logging or Logan stone is situated on a peninsula of granite 
jutting out about 200 yards towards the sea, the isthmus stllf 
exhibiting some remains of the ancient fortification of Caedf 
Treryn. The granite is split by peipendioular and horizontil 
fssures into a. heap of cubical or prismatic masses. The wkja 
mass varies in height from fifty to eighty, or 100 feet. U 
presents on almost every side a perpendicular face to the sea, and; 
is divided into four summits, on one of which, near the oentreirf 
the promontory, the rocking stone lies. The general figure of 
tbe stone is irregular. Ita lowet aariaoe is not quite flat, bnt 



J into a slight protuberance, on which the atone is 
pt is about aeventeen feet in length, and thirty-two in 
ptircumfereBce. The vibration is only in one direction. 
is stone Ls an enonnoufi masa of granitej suppoEed to weigh, 
at aisty-five tons.* The remarkable nfttnral phenomenon 
mding it ia, that it is balanced on the pivot of rock protmdiag 
a below it so exactly, that it can be rocked, by the 
if some force; and hence it ia called the " Logan 
Rocking stone." That it can be rocked I and my friend do 
1 as much as we climbed up the masa on which it sits 
d like a conaciona sovereign, knowing it ia kept there by 
"balance of power." When we had gained it with some 
we both applied our shoulders to the stona Neither of ua, 
£ broad shoulders, both of ua together had to labour liard 
me minutea After shouldering and straining for a minute 
D, we turned round and looked upon the stone — and, lo I it 
lOVO — it did! — not by any means ao much as we expected 
But still we had put the whole sixty-five tons in 
tabiB motion, and in a. gradually decreiiaing motion it 
led some moments. We moved it but little, it is true — 
(s much, perhaps, as the Russian Czar is moved by appeals 
Ktice, perhaps a little more I 

f the wonderment and charm ceases when you learn 
tflua rocking stone has been reset in its place by a penitent 
mt of the Koyal Navy, who, in 182i, overthrew it, out 
itit mischievous malevolence which aeema inherent in human 
ire. The man visited the stone, and having moved it more 
If than men can now move it, absolutely called up his crew, 
ed strong levers under the Logan stone — gave the word of 
ntand — and instantly sent the nicely-balanced wonder of 
lie— the work of centuries upon centuries— tumbling and 
^ng down the crags towards tVic seal Luckily for him, for 
innkeepers, and for us, the rocting stone ceased to tumble 

md obstinately fixed itself in a cleft of the cliffl 
IVo Comishinen bad been ej-ewitnesses of th.ia piftCft dt 
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DulenAence, who ro'^«d moA toQed ottt one anodter i 
hMte to ia£>rm the lord of ttie nusor. and to i 
nativea. A muversal execr&tion followed the lientensBt— 
after ihe Gomi^ mode cltug to his sula, and I 
ba(ta«d or bewitched his ship. Even the Lords of the Ad) 
had some sense of the supreme importanee of the Logan -■ 
to the ta&tf of the coast and thecoonfy. The wicked offic^ 
ordered to restore what be had displaced. 
Biat«risls from the docky&rds, bat he must do all 1 
liimiKli' under pun of losing his commissioD. And i: 
might have seen immeDse heama riaing up round the 1 
granite throne of the fallen chief of the rocka. Up rose i 
and ma^ts, and hard by yon saw cnpstans and handles and^ 
and chains, and all to do ji^ice to a stone. However, jiu 
justice, and no man has a right to dethrone ev 
for the mere love of mischief and for mere malevolence i 
Titlgar idolatrv: Besides, all the innlceepers, and the^ win 
&milies, their " boots" and crbanibermaids, and their bostlii 
guides and (outers — all with a great shont declared — ^ 1 
Stone we have onr wealth !" 

The nnhappy lieutenant, whose name yraa, according I 
guide, Goldsmith, pased chains and cables round the &llei 
The immense cranes were swung over it, and i 
appointed whereon to restore the great idol of the Comi^H 
to its shrine in Nature's temple. Crowds from far anfl 
assembled. There stood poor Goldsmith, non 
cheered as he looked down to the stone and np to the i 
All preparations being made, the word was given, and t 
h^an to groan, the chaios and cables to tighten, the b 
bend, the capstan to creak, the men to shout, and Golds 
look less anxious. Still the stone barely moved. — Aht'l 

probably the work of a week than of a day. Bad t 
this for all but the innkeeper. Beds are at a premium, a tamia ~ 
of all but pilchards threatens, and a complete fair is estahlishe* 
with all the delights of a fair. Alas 1 alas 1 about the raj- 
thing that does not rock now is the stone I Men of gravity, an 
wntis of reajiectability, visit the taj-room stai tW Viear-bs 
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1 reel about, rocking to and fro far beyond any esample tho 
stone had ever aet them ! 

■ day, however, sees the Logan atone swinging about 
hovering lifco an eagle over its rocky nest, and finaUy 
idmg, amidst ahouta and cries that scared all the seagulls 
its granitic pivot. While the rock was suspended 
g, one man advised a little movement to one side, 
his approbation was given, the stone was let down, 
:pon the men fcli upon their knees and thanked God 
'. Yes, there it sits and I'ocks — once more and for ever, 
BUtiTe to the appeal only of brute force, showing no preference 
ftaj, but rocking to the shoulder of the strongest, he he fisher- 
a or gentleman. To prevent a second overthrow, a small piece 
jroa 13 sunk into the stone below it, and towards the atone, 
i3at it acts as a kind of bolt to iii^ten it where it is. On the 
t^ the stone you still see the bales made for the hooks .ind 
which suspended it to the crane. It is said that the 
etone has never wholly recovered the effecta of its fall, 
ig less accommodating than at first. Even restored rocking 
les, hke restored Popes and Sovereigns, are not so movable ai 
f were hefore they were first unsettled. 



OKIQIN OF HOCKISG STORES. 

^biqniring readers will ask me, how did the Eocking-stone 
ie so nicely balanced at first 1 Now, sage and learned anti- 
BB have failed to find this out, and who am 1 that I should 
to solve the riddle of the rocking-sphinx 1 Nevertlieleas, 
may venture upon a few hints. As authors are the best com- 
upon themselves, so are rocks the best upon rocks. 
I will find, after careful examination of the immense "tore 
airns" of the western granitic districts, including Dartmoor, 
1 they are formed of masjes better able to resist atmospheric , 
lences than others. Geologists dispute about divisional i 
100 and coucretionaty arrangements in granite. But from f 
ft such atnioture many parts of huge granitic masses have 
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been slowly worn away, leaving large spaces, and prodd 
Bomewhat cubical Btnictnro. What remains w 
reaiat the decomposing influences of thousands of store 
winds, and if only a little peak between two blocks then ^ 
the Rocking Stone. 

The Cheese Wring, near Liakeard, in another part < 
oounty, in a masB of five blocks of granite risin 
about fifteen feet (thirty-two feet according to BortaseU 
rently piled one on the other, the heavier and larger i 
smaUer and Lighter. It is the remainder of a mnch L 
the lateral parts of which hiave not been so well poised, and ■ 
away, None of the stones move, because the decompositid 
not proceeded far or favourably enough. The "Giant's 
Bowl," in St. Agnes, one of the Scilly islands, exhibits tu 
irregular decomposition of two vast blocks of granite i 
on the other. And the " Kettle and Pans," in St. Mary's,^ 
display large cavities formed by long decomposing pro 
masses of exposed rock. In Cariibrea, near Redruth, i 
Bat of culinary vessels may be imaginatively described o 
numerous natural cavities worn in the big blocks aroundil 

Mr, Bray, when very young, was the first person i 
plored the remains of British antiquity in Dartmoor i 
and upon many of the " tors" he found rock boains, whl 
considered the work of man. In clearing one of these I 
from the moss and mould with which it was filled, MrJ 
accidentally discovered one of the logan or rocking stone^fl 
he thinks the Druids made so much use of in their prieS 
or law-craft. For want of instruments, his companion 1 
Rway the earth with hia heels while sitting <. 
atone, which measured eleven feet by nine feet, and was A 
by a fissure; and at every stroke of his heel, the part on J 
he sat shook and was heard to strike the rock l)elow. 

There ia a remarkable Logan stone at Staple-Tor, ■* 
quires the apphcation of a counterpoise in order to i 
moved by ordinary human force. A logan atone, not g 
iknows, is found on the summit of Kosowall Sill, in the S 

rict. It weigba about tweVye tons. 
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OOBITESE MOOE ASD COAST fiCENERT. 



A wait of two milea brought us to a sleeping house at 

Buyan's, another so called " cJioi'ch town," but ia truth a 

retched village, though the iua was tolerable, and the people 

di^'ng. Anoieutly this 'was a town of oonaiderahle importance, 

the seat of a College of Prebendaries, founded bj King 

ithelatan after bia return from tlie conquest of the Scilly 

lUnda. The church tower stands on tiie highest point in this 

of the countj, being 467 feet above tlie level of the Bca, 

[td it is a conspicuous object far around. There is a druidical 

rfe in this vicinity, consisting of sixteen or nineteen stonea 

I np in the centre of a field. Popular superstition affirms 

it there were once nineteen maidens thus petrified for dancing 

& Stmdaj. The great Cornish antiquary, Borlaae, irho waa 

native and vicar of St. Just, may have revelled in luxiuioua 

adilation in this very circle of stones. What visions of 

«d oaks, and golden knivea, and sacred mistletoes, msy 

trensen up before him here in the gloaming of evening, or ou 

■wild moora, and within sound of the ever-tbunderiiig 

1 ! Old Borlaae'a " Antiquities of Cornwall " is an amusing 

^ and an instructive one still. 

Ja this place I would hastily sketcLi some featui'es of the bolder 
«rt-scenery of Cornwall. It ia bcautjiiil, I think, as any in 
tglasd, at least. Do not miss, if you visit Cornwall, these coast 
mee of grand rudeness, with monumental stones rising over the 
OK. If you have time and atrength, you will find, all along the 
ut about the Land's End, and from that towards Penzance, a 
IBS of varied and majestic views, soon becoming less and less 
U, and more and more beautiful in softness. What pictures 
ightbe made of bays and promontories we have passed ! Here, 
:ka rising cubieally, perpendicular, and separate, independent as 
a, and much more solemn aud venerable. There, pointed, 
f, weather-worn columns of granite, like Nature's church 
tsfiea, vrith the Boleinn sound of the oceanic organ beueatli 
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tUem. There, again, inaccessible crags, liko etem pope 
crowns prondly bent over the billowa, which clasp tlieir fee 
flattering adoration. Here, immense ridges of rock hollow 
iuto small natural arcfawnys, and lotting through light upfi 
dark scarred fronts of the unchangeable cliffa. And lier^ 
nt our feet, beautiful smooth shining Bands, sparkling vrith 
granite particles, and here and there thickly sprinkled 
exquisite little shells of peculiar beauty for an Engliat 
There, if adventurous, you can truck your way up or ; 
aheep-walks, narrow, rugged, and slippery, while the billow 
boom bewildetingly below you, and the sea-birds scream h 
and wnmingly above you. In yonder little cove, on tht 
hand, you can lie lazily for hours, sheltered and safe b 
natural roof of rock, listening to the pleasant mui-mur of i 
sea, watching the labourings and heavings and taddugs i 
ward vessels of all sizes ; discovering unthought of cav 
demeath the cliffs, crawling iuto them, and winding i 
serpent in contortions accordant with those of the 
and there, in the half darkness, listening to the mufl 
of the ocean, and the whistling sound of the winds, and g 
out upon the contracted portions of ocean before yoa- 
wnewed delight. All this and more you may do in these 
without fear of bathing macbines and bathing people, and t 
of children with wooden spades, and lines of giggling at 
girls, and trios of town dandies in nautical habiliments ; 
out fear, I say, of any interruption from such cuab 
frenvientera of hack watering-places. Still better, if you a 
rich, you will not fear a long bill from the " Clarence E 
or the " Victoria," or the " Bedford." No, you can breiJc6 
pilchards (if strong-stomach ad), dine off pilchards, drink h 
gooseberry loaves called souchong, or chicory called co^ 
anp off good hard cheese and cidei^ or home-spoiled 
amongBt civil, simple, clean, and obliging people, for some hw 
, dozen sbillings a-day, exclusive of Bhillinga to guides and hnlf 

L pence to the landlady's children j _M 

I I wish I could but persnade some of the mnltitu^fl 

■ &sbwDable toudsta to take a trip ot two \m.k'. I beL^I 



iinild be really benefiting them hy uij advice. I am patriotic^ 
id a zealous advocate for this home*touring. Wbat unjuatifi- 
ile folly ia it to speud thousands aimuallj upon Gallic cheats 

I German landlords, to travel in order to feed Neapolitan 
jiumy, Romisb pride, and Tuscan despotism, in order to see 
^ta uid ficenea not always nor often moi-e interesting than 

If he witnessed at Lome 1 Instead of resorting to Fan and 
e P^n-enees, try Penzance and the Land's End. Instead of 
dngpreseut at, and thereby countenancing Popish mummeries, 
A their idolatrous musical semoes, come down here and 
ten to the magnificent music of the Atlantic on a starlight 
^t, fix>m a sea'ward moor or clifTI Instead of inhaling the 
fifteoiDg fiimes of Popish incense, come here and inhale the 
nT^orating breezes that sweep with loudly flapping wings over 
~ a vide Atlantic ! Instead of gazing ignorautly at stiff 
ladonnaa with gingerbread-gilt aureoles, come here and gaze 
g Nature's pictures, vast and varied. Leave the frescoes of 
di&el Angelo, ajid the quaintneas of Giotto, and the stiffness 
fjre-Raphaelites, (for ten to one if any of you ever realli/eiijay 
m,) and come and look at the fretted rocks on this granitic 
rt-range 1 And as to diet, fling away your vin ordinaire, and 

II Italian wines, and your oliva oil, and your ragouts, and 
IT soups, and pub up with the bard, healthy fare of these wild 

Ibtriets ; and theji, what witli the sharpening sea breezes, the 
tt, pure thougbta, the grand scenes, the solemn weird moor- 
teg, the fitful moonlights and atavliglits, the hours of sea- 
e meditation, the sketches you make of striking points, of 
Bk-like rocks, and of fishermen's cottages and nets; and 
*Ut, also, -with your familiar intercourse and acquaintance 
1 the persons, lives, trials, aud discipline of the simple 
jausntry; — I say, what with all these, you will be a wiser and 
letter man than if you had seen the Bay of Naples, dived into 
tanpeii, ascended Vesuvius, mangled the Italian language^ 
BBed tbe old Pope's band or toe, and beard the "miserire" in. 
le Sistine Chapel at Home ! 
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We have arrived safelj- at Redruth town, called original 

Dedniith, and supposed to be one of the moat ancient inLaUti 

spots in the kingdom. It consists of one principal street of otn 

I siderahle length,* and is Siitnated on an eminence in the mid 

of a wide mining district, and surrounded hj a bleak an 

unsheltered conntry. On a market-day the town pi'esento 

lively appearance, perhaps from the whole being comprised | 

this one long street. The chief amusement of the Iledruthiaijl 

0. to ooasist in parading up and down this long street, whid 

I douhtless, in their opinioB, is equal to Begent-street in ^ 

e Londoner's. Aa we entered the town, a horse and cart n) 

I ftway down this hilly street, dashing furiously through m 

j ttalk, and upsetting whole gardens of vegetahies, together 

I crockery, and old women and young children, all of whti 

\ (I mean the living beings) miraculouBly escaped 

wise man diverted the Jiorse's course towards the porohd 
[ the chief hotel, wbich we had been about to enter, but 1| 
^ .Advanced and fixed our abode higher up the street. 

1 we been two Kew Zealanders, we could not I 

Fitttraeted more attention than we did as we subacqnentM 

Bj»raded the main street of RedrntK Obsei-vations were free)) 

1 nade upon lis, some of which were more curious than coiirtaoui 

IBome thought we were Exeter men, some said we WO! 

" I.uiiiners," coiue to buy shares in mines or sell them, asi 

others that we intended to set up as quack doctors, my coidl 

I panioD to attend to one branch and I to another. | 

My readers must now understand that we have arrived ■ 

f our central quarters for mining expeditions and reaeanifli 

jThia town is decidedly the bent and most central for excursioM 

a mines of mark and metallic note. Here we are in the heail 

ff the great mining districts of Camborne, Eedmth, and Qwa^ 

I BIthj bjplaces are now tlie haonta of cholem, which haa proni 



). We have fouud a nice, clean inn, and discovered it to bo 
7 moderate, and the landlady very civil, and a. good Metho- 
flirt. We give her to understand our intention of residing here 
s few daja or weeks, and suitable arrangements are made for 
W. As to sights is returning home, I leave them to the ' 
T hitnseH and his guide books ; I have taken him to some of 
tbe notable and noble scenes. Had we hut full leisure, I should 
live accompanied him to the Lizard Point, with its varied 
ine rocfca, and to Kynance Oove, well worth a visit; 
it as it is, he must visit them without me, if he go at all. 
And I will only add, in returning Lome take the opposite coast, 
bid be sure to visit Boscastle and Tintagel, and to remember 
" Cheese Wring," the piece of granite rock resembling 
fccnmnlated cheeses, is a remarkable natural curiosity. 

Arrived and rested at Kedruth, the first thing I advise is, 
fle ascent of Cam Brea or Breh, a lofty cimspicuous hill, near 
^^_ii town. It may be called the point of view for mines most 
^le in the kingdom, probably in the world. Aa you ascend 
m Redruth you find yourself gradually surrounded with 
bmoaa hlocka of granite, which lie all over the hill ; and, if 
1 scan them closely and frequently, you observe that they are 
mderably rounded, and in many instances much worn away, 
in you may find hollows in the granite blocks, in all shapes 
1 stages of cavity and capacity ; some that would hold a piut, 
kns a quart, and others a gallon.. If a geologist, you could 
W have a finer opportunity of tracing the decomposition of 
finite, whether arising from divisional plaues in the structure, 
• from concretionary arrangements of the masses. One great 
wek, near the monument to Locd De DunatanvUle, is very 
Jtmarkable for its hollows on the top, scooped out, doubtless, by 
ns beatings of a thousand storms and descending deluges. 
ptiaed, so capacious and regular do these LoHowa seem, that you 
^onld think them to he partly aided by toman art ; and old 
nriase thought the Druids had more than merely a hand in 
lebollows. Tet a particular examination of the neighbouring 
ones will lead to the conclusion, tliat nature did all with her 
cweifal and polt^g water-works and tempests; for if the 
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I Dmida ftlded a.11 tliis work, they must have been aa numei^^l 

I Bcotohmen. in England, and as iadomitably iodustrioi^^H 

^^^^ truth, the hill is nearly covered with hollciwed granite, a^^| 
^^^H ffine ca.se I saw here, the wearing away of a block ha^^| 
^^^P nearly made a rocking stone, only it seemed to want S|^^| 
I . thousand years or two to make it as movable aa the I^^H 

Treiyn Coye. ^^M 

' Now we are at the summit of Cam Brea, no leas tha^^H 

^^H- feet above the level of the sea. Gaze around — what a W^^f 
^^^B desolation i Blocks tipon. blocks of moor-stone, thick ^^H 
^^^H beggara in St. Giles's, and as bare and moumfuL A fb^^^f 
^^^V mining chimneya rises up high and proudly above thei^^H 
r granite, especially towards Camborne. Look steadily ^x^H 

I the chimneys, and you will see long low heaps, not of gt^^f 

but of mining " death," tliat is, slates and poisonous E|^^| 
thrown up in rude heaps in. the course of excavations, ^^M 
Now, let us go down and ascend that other still higha^^| 
called Cam Marth, which, at the top stone of the Eastern B^^H 
is 707 feet high. This, and another hill which is prcaisel^^| 
same height, are the loftiest spots in the district. Hei^^| 
is the same desolate, stony expanse, marked by mining chi£^^| 
and mining houses, and mining heaps and hillocks. AU^^| 
this range the iarmer seems to play tlie second part, an^^| 
miner the first, ^H 

Scarcely in any other district so open and unbuilt on, "^^M 
yon find the agriculturist bo completely subdued, and so ^^H 
exclnded^ — ^moor and mine, granite and chimneys, stea^^l 
gines and " deada," seem to monopolize the greater portion 9^U 
ground from sea to sea. ^^M 

If we knew nothing of mining and its results — if we 4^^| 
know really where we stood, bat were brought np to i^H 
heights OS entire strangers, our first inference would be, ^B 
we had come into one of the most natui'ally impoverished aiH 
nnfruitful parts of Great Britaim What is there to be seen H 
ieneath us and araund us, that can make this district worth II 
day's delay for ua, or a day's ■work £ot XiOnoMTeia'V "^bij Vtaw 
Jea- £elda, little that is growing, and \itt\B Ita-X, is ^eeo- 1' 




,ing trees, you have forests of huge blocks, for crojia you 
\\xn iminenae heaps of bfg stonea, for fruits you have only fiirj» 
[Hid wiU-berries. Then, why not leave this unproductive part , 
to solitude and idleness ? — Ah ! look now uiidenienth this — and 
ttenyonr opinions change, Thia is one of the very richest por- 
■fens of England. Kight under aod ronnd these dead and dreary 



marvellous 
beloirare mere threads 
above; but those 
kitile fabric. 

!Bic«e metallic vein 
Hid the 



is of most valuable metal. 

(, compared with the blocks of gm- 
la ure like golden threads in a Tart 



sins of the earth form the sinews of war, 
British strength — the sinews of commerce^ 
oui" doniestio comfort, More wealth has 
leBD, and is to be, extracted from those mines around and b&- 
h you, than from the richest fanus, the sweetest pastures, 
the fairest fields yon have ever beheld in any equal ex- 
ground in any part of the world. Pove:1y and desola- 
dreaiiness, indeed I Why, beneath your feet, at tha 
of those hills, are abundant remedies for all of them ! If 
Id but get at, and follow out, the mineral veins in all their 
starts and wanderings, you would have as much ss 
Id work out, and heart conld wish for — and banks could 



THE ItDJIHG DISTRICT OP OTVENNAP. 

it includes portions of the parishes of Eedmth, Gwennap^. 

fciTorthal, Ked, and Kenwyn. Its rocks are the north- 

11 skirt of the great granite range of Stythians, Wendron, 

Bid the mass of granite forming Caini Marth, and TrefuU 

HI, and the slate rocks in contact with them. The whole 

Bed by numerous elvan-courBee, lodes, cross-courses, and 

SB-veins filled with clay. 

sis by fiir the most extensive as well as the most produo- 

Inilig district in Cornwall. It is chiefly cupriferous (cop- 

~ icing), tin ore being comparatively imoommon. 
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D MINERft^ 



Much might be aaid of the numerous oroBSHxmrsea in 
ilistrict, and of the mineral composition of the gfanitc^ ' 
proceed at once to speak of the mines. 

There have been many very rich mines in this district, 
long since abandoned. Of these, Wheal Bassett made a ] 
of £100,000; Wheal Chance, a profit of £150,000; "W 
Muaio mude a profit to the tune of £100,000 ; Wheal Spi 
obtained a dowery of £80,000 ; Treskirby, a profit of £200; 
Camborne Vean, of £200,000 ; and Great Wheal Towaa n( 
than £250,000. These mines were the moat profitable, 
Beveral others made large auma.* 

The great mines in this district are in some oases very 
brsted, as the Consolidated copper mines, the Tresavean oc 
mine, aad the United copper mines, which are some of the la 
mines in Cornwall. Of these I shall have to speak fieqm 
nnder ditfereat heads, taking them as examples ; and their 
duce and fortune will be noticed as illustrative of mi 
adventure. Other principal mines are Wheal Jewel oc 
mine {in Owennap), which, at the first working, left a pro 
£200,000 ; Poldioe and "Wheal Unity mines ; Trethillau n 
of copper; Treviskyand Earner copper mines ; Wheal Eui 
Keuwyn, formerly called " Chasewater," and about the o 
cjopper mine in Cornwall j Creeg Braws mine, supposed to 
been extensively worked as far hack as the time of the arriT 
the PhcBniciana in Cornwall, though there are no records di 
earlier than 1720 ; North Down's copper mine, a very old i 
■working from 1718 to 1758, making upwards of £10C 
profit— renewed of late yeara ; Hallenheagle copper n 
West Wheal Jewel tin and copper mine ; and Ti-eleigh C 
dated capper mine. 

THB CAMBOBNE ASD ILLOGAN MINING DISTRICT. 

ilia district is comprised within a tract bounded o 
by tUe valley which divides lUogan from Redruth, on 

• Mj »iithpril^ ia Mr, Joseph Tellowlj Walaon, b weil-known miaiof 
f* to wham I am oltea indebted in thete pages. 
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Com Brca, Cam Eutral, and Camborne Beacon 
the west by a line from Camborne Bcscod Hill to about 
north of Camborne Chiiroli ; and on the north bj a 
si to the highway from Camborne to Redruth, 
rocks of this district constat of an elevated range of 
hills on the north, covered on their northern slopea by 
"Wrietiea of alatea, and intersected by el van-courses, and by nume- 
wis lodes and crosa-coursea. The altemationa of granite and 
^ are very remarkable, and this diiitrtcb affords many exceU 
iplea of elvan-courses, or veins) of porphyritic rock, 
wmrring in circumstances explaiued under the head of Miaend 
udes and their Intersections. 

The princi}ml lodes of this district have a bearing varying 
nom twenty degrees to forty degi-eea south of west, and some 
^ (or dive) north and others south ; some of the chief lodes dip 
tanth, hut others in the same mines incline to the north, and 
MVB also been very productive. 

In one of the lodes at Dolcoath mine, native silver and 
'weoua silver were found, and a piece of plate 'was mannfito- 
Inted from it, aud presented to tbe late Lord Be Dunstanville. 
Hdbtit and bismuth have been found in Dolcoath and North 
'Bogkear. 

The principal mines in this district are Carn Brea tin and 
Mpper mines, consisting of seveml mines (in Eedmth and IlJo- 
pBj at the bottom of Carn BreOi htli, and being as rich Had 
jwduotive as perhaps any in Cornwall. Many years ago Wheal 
rjony, one of these miues, in conjunction with Tincroft, left a 
profit of sevei-al hundred thousand pounds. In one particular 
portion some rich courses of ore were discovered, and a profit 
inwle of £107,500, East Pool copper and tin mine, retumedt 
•Set an original outlay of .£610 by 128 proprietors, ores to the 
•moont of £130,000. Dolcoath copper mine is one of the oldest 
m Comwdl, having been worked with very little interruption 
•"■Heir a century. It is three hundred fathoms deep, and has 
^ a profit of £600,000. It h a celebrated mine. A beautiful 
*odel section of it may be seen in the Mining Museum, Jermyn- 
■|tM^ London. North Roskear copper mine, first opened about 
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Uty years ago, )afl a profit of £90,000— the mine was t 
iknuilred fatboms deep, mid about soven hundred p« 
emplojed. The monthly coat was £2200. The machinery ii 
miue was valued at ^15,000. From June 183i to Jm 
it returned ores to the value of £213,320. 

Cook's K-itchen. copper mine in Camhorne, is a very old rainj 
hundred fathoms deep, and has left a profit of £300,000i 
Tincroft tin and copjier mine in Redruth, with Wheal Fan 
g to the Cam. Brea mine, have produced, at di 
mt ■workings, upwards of £1,300,000. The aett is very e: 
The " duea" levied fixim one acre of groaud were euonnon 
C and there was the richest and largest course of tin e 
mty. It recommenced working in 1S33. 
The United Hills copper mine in St. Agnes, has 1 
I 'worked under varying fortunes. It has an eighty inch oylindfl 
ateam-engine, and ten years ago employed about four hundn 
persons. In Wheal Curtis tin and copper mine, a profit d 
£130,000 -was once made. In 1836, Captain Teagne curriedi 
on upon his own account, aad in 1840 had expended £\5,W 
on the works, and returned ores to the value of £dllO. 
noweth copper mine in Growan, ia on the same rajige of lodeafl 
Wlieal Abraham, Crenver, and Oatfield mines, which, from ti 
to time, have left profits of upwards of £150,000. This i 
worked some years ago by & party who expended some 
ill only extending the adit level, and sinking several shafta q 
tho main line of lodes. Fot reasons not easy of explanation, tl 
luittu was abandoned in 1822, b&t it has been of late resumed. | 






III V or CORNWALL: GltANITE, CLAY.SUTE, CHINA CL AT. 



MVl^Utim 'f pri'swit at one view the general succession of tb 

f)^(lt«r lirttlaU Mirata for popular information, I subjoin tvi 

tliw fiT»t of which represents granite, aud the rodC 

^UMtlMtiJ^ Mtiivt^oiUug it. Granite ia found almost nniverEol^ 

KwMtlA tfHvi** tUlJ luiOk &ubisb, aom.«\>wea Xiow^om^ ti'aii,wsml 
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„ leathe other. It generally appears to have been in a atate of 
pudon since the deposition of these superincumbent strata, for 
ftuis of it are injected into their cracks aoid fiaanree. 




^8 nest diagram illustrates the strata from the clay-sl 
"U cuhoaiferous s' 




Inthis Tolnme (and one that may follow), I have only to 
pittice. granite, ciay-alate, and the carbonifcrons system ; the two 
bnier containing the mineral deposits of Cornwall, and the 
Ni the mineral deposits, aa lead, coal, and iron, of Derbyshire 
~i the north of Eogiaad. 

la Cornwall the slate formation rests on the granite, at an 

^evhich, on the whole, varies but little from 45°. The for- 

itioDu intervening in other districts between gi'anite and slate, 

ffliin Cornwall to be mostly wanting. The proportions of the 

ttrious coastituents of the slate rocks perpetually vary, even 

^ile their other general relations remain the same; The pre- 

*»iling components are felspar, schorl, hornblende, chlorite, and 

■nica. The local term l^tu is applied to eveiy member of the 

fries. The two hills, Cara Brea and Cam Marth, are out- 

fhnding portions of a larger district, a comparatively slender 

Waring of slate converting them into insular patches. 

Crtmite rock lies at the foundation of our scale of rocks, and 

<f igneous origin. It is a compound, granular, aggregated 

Kk, composed of miaerals termed fehipar, quartz, and mica, 

{Ostly in distinct crystals. Sometimes the one, sometimes tin 
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Other of these ingredients pretlominates, but most j 
felspar, which is also the most diatinctly crystallized of the ■ 
Granite varies, in resi^ect of its graoular aharacter, jrom. tb^ 
large to the yery small j the larger-grained kind 
belonging to the oldest formations, and the smali fioe-g( 
to the newer formations. It b vulgarly thought 
granite is alike ; but this is far from being the case. A 
granite is unlike the Cornish, and the Cornish itself is 
alike. That of the two hills we have just desoribed, ie Q 
even that of the Land's End ; the former contains litt 
dark mioeral called sdiorl, and the latter contains much J 
Schorl may be observed between and approaching the joi 
granite in many places, as, for example, near the Logan | 
Go on to the Scilly Islands, and you find granite of a, 
coarse compound of quartz, felspar, and mica, both dark-^ii 
and silvery ; and also a finer granite in the form, of v 

Taking Cornwall altogether, there are six principal n 
granite (including that of the Scilly Islands) occurring ia 
county, while smaller patches are found in several locaJitij 
St. Michael's Mount, Cam Brea, and Cam Marth, all of ^ 
we Lave seen. The range of the principal masses of tbifl 
(including Dartmoor and the Scilly Islands) is about twen^ 
degrees north, and twenty-fonr degrees south, 

WheQ we were in the coal-fields of the north of Englai 
were amongst stratified rocks — rocks deposited from e 
Bolution, and, therefore, lying in distinct and defined \ 
Intbeearlierportionof "Our Coal Field8"{pp. 41-57), Hi 
enough geology to lead to the comprehension of the positii 
coal in the series of British rocks. But we 8 
these secondary and stratified formations, and deep amongst tl 
masses that hear up the earth's huge pillars. 

Granite, hke all the primitive rocks, is un stratified— that i% 
there are no beds or strata in it, or it is not composed of thenb . 
It is, most probably, the produce of fire and internal be&t) 
being fused and boiled up, as it were, into masses, that have lut4 
all tfaeii- inequahties melted down into uniform structoRtl.. 
Tet, in Cornwall, you do find a stractural form prevail in tUf 
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'which gives them a Btrntiform appearance, and ban 
bceived some early observers into the belief that granite iraa 
[tally stratified. But, though often continuoua for long diBtances, 
tie Ktratiform division is wholly deceptive, and mostly 
ttttmely imperfect. The whole appears like the base of a 
tcoe rubble wall without moi'tar. This laminated stmcture 
(nderB the granite certainly more easily divisible Id its direction. 
iB.\ in addition to this, there ar« more or less perpendicolftf 
date, or divisional planes, which, meeting with the horizontal 
mituiteil structure, tend to divide the granite rooks into 
tAical or rectitngular blocks. I have already noticed how this 
Vgitt leaJ you, at and near the Land's End, to think you were 
Mikiiig upon basaltia pillars, whereas you are truly gazing on 
Inuite. Scarcely any where can yon see such massive quad- 
ngular columns of granite as in Cornwall, and more particu~ 
irij at the Land's End. This kind of divisibility may, too, have 
pj to the readier separation of granite rocks into " tors" and 
£Dais, and most probably the rooking-stone at Trereeu has 
pen formed by the forces of wind, storms, and rain, working in 
h> line of these cleavages. 

, Although granite is one of the very hardest rocks, yet, 
Dgular a.s it may seem, there is such a thing as soft natural 
anite. That rock which is the poetical type of hardness, and 
B practical example of it under our feet in the most frequented 
padon streets — yea, this veiy rock is found soft, and soft, too, 
t|«rts of Cornwall Such softness arises from a decompoai- 
fcn of the rock, move particularly of the felspar in it, wiiioh 
(adnally pulverizes it to a " soft growan," as the Cornish say ; 
VA such decomposing granite is found at St, Stephen's, St. 
insteU (Carclaze tin mine), Roclie, and Breague. This change 
W^ieais very striking where yow find hard mineral veins 
lu at St, Austell Hill mines), or the contents of joints of 
jhjstalline rock, adjoining {as in Carclaze tin mine) and standing 
M in relief from amidst the decomposed granite in which they 
ftte once iucluded. It is probable that the lodes and sub- 
tuices actually between the joints have been fissures, when ths- 
lauite was solid on both aides of them. 
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From this decompoaiDg granite is manufactured that 
article known as china clay. This substance ia prepared art 
ficially in Cornwall and Devon, chiefly from Hensboroug& 
St. Austell granite. The process is very simple, and consista 
washing the decomposed rock in such a manner, that, by the a 
of a succession of tanks, the heavier and useless particlea 
qniirtz, schorl, or mica, may fall from the water in which thi 
were held mechanically suspended, or forced forward by i 
velocity — while the fine particles, thiise composed of the rcmaii 
of the decomposed felspar, are carried onward, and allowed I 
settle quietly in other tanks. Tlie water being removed frw 
these, and the sediment partially dried, it is conveyed to prop 
houses, where the drying is completed. In a district of deoon 
po!^ granite, such as much of the eastern part of the 
mass of that rock, those places are selected in which the r 
contains as little hard matter aa possible, and where water 
be turned on conveniently. By a sueceaaion of falls and cateb 
pits, the clay can often be obtained so as to be cat into cnl 
masses of about nine inches or one foot sides ; these 
to a building through which the air can freely pass, and whei 
the lumps can he completely dried for the market. A more dl 
tailed description doea not fall within the plan of this book. 

This is an important article of coramerce. In 1812, no lea 
than 12a2 tons of it were esported from Charleston to t 
Potteries. Between 25th March 1816, and the same day 
1817, there were shipped from same part 1775 tons of thii 
article for the WorcesterahirB china manu&ctoi'ies. The ex- 
portation has largely increased of late years. I suhjc 
information I can obtain on this article of commerce. 

In 1838, there were exported irom Cornwall 20,784 tonaoT 
china clay, and 7344 tons of china itone, which latter is a 
talcose granite, in which the decomposition has proceeded no 
farther than to render the whole mass friable. Only one p«*— ' 
of the felspar is changed into clay. It is careiiilly selected so a 
to be free from schorl, and requires only to be broken into a ij 
convenient for carriage to market. ^^H 
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80,000 



To show the imjiortance of this article, I add another table, 
'bich will give the value in relation to StaffoHshire : — 
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1,310,000 
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other Pottenea ' ( 





The drying of this china clay hy the natural process, after 
Hi preparation, often i-equirea six or eight niontiis. But a 
inaohiDB has recently been invented which greatly accelerates 
'uia drying. The machine resembles a clothes-horse, such a one 
* a commonly uaed for drying clothes after washing. The 
liUnpa of china clay are placed in the compartments of the 
^ng machine, and the whole is then rotated with great velo- 
<^J. Thus the water ia thrown off hy the operation of the 
•Mitrifiigal force, and two tons of clay can he dried in five 
Jlinatea. The same principle has "been introduced in the drying 
<f mauofiLctm'ed sugar. 
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It is reckoned that more than £S00,000 is annually spent jl 
Comwtdl in obtaioing and preparing the china clay. 

So remarkable a contrast between the esti-eme hardnesa u 
Boftness of the aamo primitive rock, is well worth notice and n 
tion. Think only of this curiosity of geology ; — A rock I 
piimevally fused and cooled into aa hard a auhatanc 
affords; ao hard that it paves our streets in long-enduiing si 
and blocka. Tens of thousands of feet passing daily < 
make no impi-essioa upon it. Tears of travel only see it s) 
and shining. The men who pass over it pass away, bnt it a 
still durable and unsoflenecL Halls and mansions, clubs i 
palaces, are built of it, and it endures unmarked by Timfl 

devouring tootk Is it not adamantine! But, lo ! — whafca 

that elegant cup from which you are sipping your tea ] 
'Worcestershire china, fine, and aJmost pellucid. Well, it i 
made out of the soft ruins of that vety granite whose endurona 
is typical and proverbial ! Wondrous transition ! We hafi 
been walking through, and talking about, and gazing upon blocks 
of primeval antiquity, of countless years, and in wild proftimoo 
scattered over hill and plain. Ten thousand years have on^ 
scooped one hollow in that big mass of rock ; and yet here is I 
simple tea-cup, and tea-service, which could not have beea 
what you now see, but for granite tender, and crumbling, and 
clayey, and made so by the very hand of nature, which, hu 
upreared and scattered those innumerable pillars, more durablt 
than brass, which we have been dcBciibing. 

How remarkable that the best types of firmness and fragility 
should be found in the same stone I What the immense billowi 
of the Atlantic are now beating upon, at the Land's Eod, withoaf. 
effect — that very same substance has been found in such a fli» 
able natural condition, as to be finally moulded into that vaBB, 
■which stands elegant and admired upon your mantelpiece; an^ 
■ ■which one puff of wind, or one whirl of a lady's silk dress, wod( 
' dash down into innumerable and unmendable fragments I Let n 
man afier this consider granita aa aWTreii*Mibi«ot, 

The Cum ilenelez maaa has ctoea^y fa-rmaVfci'^Qe % 
/oromonly known as Cwnis/t. It i& ue>as\T «5*i™*l ^ 
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ryn, to which pliice it is brought various diatances from dif- 
nt qaarries in the vicinity. Being obtained from different 
litied, it will be readily supposed that the quality of this 
le is veiy Tariable. Peuryn granite is often specified in cou- 
rts for buildings and public works, and ia divided into first 
1 second grits. It is to be feared that secon<la have some- 
es been mistaken for firsts — whence " Cornish granite" has 
n aometimoa unfairly maligned. "When we rowed up in a 
it to Penryn quay, we conld have thought we were about to 
A oa a Cornish moor, seeing the multitude of blockii that stood 
il^ for shipping. Tlie " best blue fine graoite, or grit-ashlar, 
boJlding sea-walls," fetched 2s. 2d. per cubic foot, scabled ; and 
second blue grit, ditto, 23. Tbia is an iruportimt trade 
ibe district, and in past times there had been about four 
idred men employed in quarrying the granite near Penryn, 
ti wages varying fi'oni 12s, to 15s. per week each man. The 
iwingare the exports of granite fi-om Penryn : — 
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a02-3, the granita eiportedfrom all parts of CornwaU esoeeded 30,000 tons. 

Jonsolidated sands form a curious but desirable building ma- 
itl in some parts of Cornwall. Crantoek church is built of 
where it hardens by exposure, and aniaent atone coffins are 
Vnd of the same roatei-ial. 



I| GHANITE TEINS IN CLAY-SLATES, ELTAffS, &c. 

maiie veins are very enrious geological phenomena, awi ■»« 
MOc world eqaala Cornwall in. the abundwice olo-g^-^Kr 

H i 



nitiea offered by its Hea-cliSs, Btreams, and mil 
the veina, which at almost eTeiy point branch off froi 
subjacent massea of granite into tlie " Kilias," every whj 
cumbent upon them. KiUaa is a local term for clay-s] 
Beema to be appUed iadelinttely to miy one of the beds ^ 
slate formation, and the word eiuara is another local t 
granitic or porphyritic rocks. The term ia often used 1 
and often contradictorily, but the rock poaaesae 
Btituents as granite, and cuts the slate and granite, o 
traversing both in one continuoua body of rock, soi 
.the maimer of trap dykea. Elvan comraoaly constituteafl 




amfgrtia in tlie granitic 
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s of granite, or porphyiitio matter, filling a previously 

; fisEure ; generally there ia a Sight coherence hetweeii 
wsUa of the containing rock anc! the elvan. The granitic 
ijuercing the rock ahove it, and ramifying in all direc- 
\ may be made tolerably conceivable to the reader by a 
n actual case, aa shown in the previous page. 

« plana might be given wbere the granite veins raaiify 

t eveiy direction ; and are of almost every size and 

IT indescribably twisted, of large or small gndn, 

T holding fi-agmenta of the neighbonring killas, or mixed 
i greenstone, ci'ossed by quartz and schorl veins, and by 

c lodes, which displace the veins of granite and quartz — 

ly connected with serpentine masses and veins of steatite, 
be Hilars, too, is of most indefinite composition. The granite 
odea contemporaneous veins ; and the same district is per- 
I broken into innumerable parts by metallic lodes, elvan 
SN, and other accompaniments of subterranean dislocations. 
t, Michael's Mount is as interea-tiug geologically aa histori- 
r, and it is the sohtaiy prominence of granite in that district, 
t part of its base which lies towai-ds Maraaion is of slate, 
it its summit and southern side are of granite. The jiino- 
1 of the two rocks is well shown on the beach, where also are 
I the granite veins by which the slate is travereed. They 

I readily reached and obsei-ved at low tide, and are seen. 

eed from the main mass of the granite, and to include 
ched portions of the slate, into -which they penetrate. At 
aame time, the main mass of the granite, the slate, and the 
J, were cut by veins of quartz, mica, &c 

; years since a hot controversy (as hot as the granite 
IB must once have been) was carried on, amongst geologists, 
the subject of the relative antiquity of the veins to the alata 
feiuch they were found. 

IFithout a diagram and a geological taste in the reader, I can 
^Uthing to elucidate the subject at that spot. I only say, 
gtat) a. piece of ice shattered and cracked in a.\\ iiteiSiQvia, 
\4iie water nearly dividing one portion, and tten -jtivi f^ 
lieraot ioa of the ooalAot of the slate and granite a.X ^\ia 
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Spot on tbe north-east side of tbe Mount. I Imsgmefl 
granite veins were injected into the cracks of the slate n 
granite was protruded through it ; and that subsequt 
an alteration of the origioal character of the slate adjoi 
granite — -in consequence cf the new coaditioris to whid 
tides were then exposed — joints or divisional plaa 
formed through the whole mass, as has been a very ai 
throughout Cornwall and Devon under similar oin 
Probably the partings of these joints were afterwards f 
by different mineral substances. 

Doubtless the granite was once as "boiling hot" i 
lead, and, in a state of igneous fluidity, was projected 1 
by immense force below. 

Fine exhibitions of granite veins traversing slate, a 
aronnd the Land's End mass of granite, also at Cape C 
■Whitaand CoTe, Wicca Pool, and numerous other p 

The adjoining figure slioiva a case of granite veins, a,m 
& schist rock, s, and filling ramified fissures, which i 
selves crossed and cut through by straight dykes of poij 

The porphyritic masses above alluded to e 
irom a few feet to 300 or 400 feet in breadth. 
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comparatively narrow, many can be satisfactorily i 
several miles. One of the longest nius from ne 
twelve miles, sending off a branch near Cayle about i 
'. It is evident thab t^oae Q\ve.aa ^hich tifaveise tlu 



iks, are of aa age posterior to tbe cossolidatiou of 
of the granite which they cut through. 
of the formation of those which oniy traverae the 
, is not so clear. Some may have been formed at the epoch 
e intrusion of the great masses, -wliila others may even have 
produced after the elvane which traverse the granite and 
, As to their compcaition, the elvana have mostly a common 
inl character, though of very variahle degrees of induration. 
leee curious rock veina are very useful in enabling us, when 
race and map them, to establish a connection between the 
aud patches of grauite in Cornwall and Devon, 
may be couddered as mere granitic dykes, the chemical 
wition of which bears a close aaalogy to that of the chief 
le masses in the vicinity of which they occur. They 
[ appear to occur somewhat in groups. A chief group 
i between Truro and Mount's Bay, including the elvans of 
Kedmtli, Camborne, Jtc, St. Hilary, aud Marazion. 
les the elvans cut off valuable lodes of metal, while, in 
^ they themselves contain metal. The great elvan rising 
of the valley leading into Unity Wood, in Gwennap, has 
I extensively worked for tin or^ which is abundantly 
through it. A ground plan of the lodes of Polgooth 
mine, shows a curious instance of an elvon having been cut 
displaced at the point of intersection with a lode (St. Mar- 
B lode), which ia also out and displaced at the point of in- 
Ktion ; while hetweea them both runs a cross vein of clayey 
Such curious interruptions occasion the 
following lodes. It is singidar that 
me elvan mus through another lode 
ime mine, breaking and displacing the 
but the elvan itself continues its course unbi'oken. The 
an thus intersecting the elvan course and St, Martyn's lode, 
^ODs a. leap of 114 feet upwards to the smaUer angle. 
%iB primary rocks have received very much attention from 
'ogists, chieSy in relation to their supposed reiatWe s.g,ea, 
dat^sjslem has obtained its full share of such atWntioo, 
lis ia not the book for such matter, although the \cxsiifey 



r, called " fiucan." 
»test perplexity in 
this instance the i 
I lode) 
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auggesta many reflections; for, with the esceptioi 
roaka as above noticed, almost all Comwail a 
a line from Tintagel by Launceston to Exeter) i: 
cky-alat-e and slaty rocks. It seems that tbe elatea of Conn 
and Devon are nearly of tbe same geological age as those 
Hortb Wales and Cumberland; but tbe metalliferous o 
in them differ exceedingly, tin abounding in tjie sonUi 
counties, and copper being tbe ataple in the central and 30 
part of the northern, and lead in other parts of tbe nortlM 
district. It is true that copper and lead ore are found with 
in Cornwall, and lead is aaaooiated with the copper of Nd 
Wales and Coniston water head, but there are indicaticais 

Having now treated of tbe rocks so far as relates to ■ 
mining districts of Cornwall, I may advance to the consider 
of the minerals deposited in or near those rocks. Tbe r 
will now be prepared for a somewliat scientific account of si 
mineral deposits. I shall give him, in as plain languags 
possible, the result of much patient investigation into a auM 
which literally does not lie upon tbe surface. 

MINERAL DEPOSITS. 

Of the various classes into which mineral deposits nuyi 
divided, it will be sufficient for our present purpose to noti 
the four following : — Veins or loihs, beds, masses, and/ragmerM 
deposits, each of which ia tbe repository of vast mineral treasiui 
but more especially the veins and beds. Of veins or lodo- 
shall speak last, because they ibrm tbe principal subject of t 
mining treated of in this volume, and require detail. 

Sedi may be defined a3 layers of mineral substances, inti , 
posed between tbe strata of solid rocks, which, except in tfa< ' 

[taining mineral matter, they very much re.wmble. B 
layers of ffint which may be seea imbedded in chalk, where 
section of tbe cretaceous lock is visible, as at Brighton, Grai 
Dover, itc, will convey a good idea of a ^ ^ 

feveral of tba metals, as lead, are ocoasioually fonnd i 
oaf, cJay-ironatone, and rocVaaU, are only found in beds. 
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^^Be found in beds, tlio mining 'works for extrfLctiao; tliem 
W^gboc&te or interesting, lunce they partake more of tlis 
Pof lai^ open pita and plain cxoavations, tban of the 

plicated arrangements of snch a mine aa a largo copper or 
For tliia and other reasons the mininsf of iivia has 

been treated of in this volume. It will bo obvious that no 
g alcill or science is necessary to tbe extraction of a linge 

I of elay-ironatone. Moreover, as coal and iron are often 
id together, as in StafFordahire, 4c., what I have said of 
ixtraotion of coal in my previons volume will apply, in a 
t measure to that of iron. 

} sometimes termed pipe-veins by miners, and of 

I I hsTe to speak under lead-mining. The best conception 
■ oaa be formed of them is, that of an irregular branching 
^, descending either Tertically or obliquely into the rook, 
filled up with metailifurous matter. Deposits of this nature 

Dt very common, and they usually contain either copper 
i Some of the rich oxides of iron appear to belong to a, 
T formation. 

tgrnerUary Deposits occur aa^ociated with, and forming 
of many of the iooHe superficial beds of sand and gravel 
li occur in the valleys of mineral districts, consisting of the 
itna of neighbouring m.ountaina which has been washed 
i from thence at remote geological epocha. The mineral 
bnces found in those deposita (which may be viewed as 
[^been origiually derived from -veina or beds in the vicinity), 
BOt, in most cases, mixed up indiscriminately with the 
»i«l matter, their greater specific gravity having occasioned 
I to be deposited in distinct la,yers by themselves, usually 
rda the bottom of the mass. Gold and tin are the metals 
k moat commonly occur in deposits of this kind. These 
deposits are treated of in noticing atreom tin works, in an- 
tpart of this yolume. There are several such in Cornwall, 
iaUy near St, Auatell.* 
i great gold diggings of Australia appear to consiA o? i 



td of good qUAlltj, 



vered in sJiui 



1 AustraStt. IV is 



COSimALI. ; Iia MINES ANIJ M 

particlea and masses of gold (nuggets), diatributed 
manner of fragmentary ie^sits. 
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MATUEAL STATE OF METALLIC OEES. 

Oil this head are very prevalent amongst gei 
readers. The great bulk of the metallic ores, when in i 
natural situations, constitute a most heterogeneous mistni 
which the really valuable metal exists only in a amnll prt 
tion, chemically combined with one or more mineralizing 
atances, and entirely intermixed with sparry and eartby ma 
and ores of inferior metals. The great amount of mi 
(excepting gold, and some raver masses of native copper 
meteoric iron) are found in this stute of ores — L e., chemu 

mbined with certain mineralizing substances, which ( 
pletely disguise the metal; and so much is this the case, 
many, if not moat persons, would pass over and reject apecii 
from some of the most valuable mines. A stranger taking 
his hands good specimens from the Coraish mines, -wi 
often require to be distinctly informed that such speciniena 
■rich in. the particular ore. Any one may satisfy himself of 
fact by inspecting, in om- museums, specimens of certain tin 
copper ores in the rough. 

The most important of the miaeraliiing substances are osj 

I and sulphur. The nest in rank are chlorine, and 
eulphuric, carbonic, and phosphoric acida. The mode in wl 
they combine with the metals is, chemically speaking, eithe 
binary compounds, or in the union of two pairs of such o 
pounds. Of the former, we have examples in iron, lead, 
mercury, which, when mineralized by sulphur, form respedji 
the following sulphuretSj iron pyrites, galena, and cinaa! 
The latter we observe in all cases where the metala 
mineralized by acids, as in spathose iron ore, or carhonafe 
iron, in which one binary compound, the oxide of iron, is 
to another, the carbonic acid. 
Thus, in the separation of metals from their foreign 
panimenta, we have two claasea oi aAmix.\,-ttMa to c 
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ir mineralizing anbstanoe just spolea 
^^^Hp^e other the earthy rnipiuntiea mentioned antecedently. 
HSeatoDe, or maJis of foreign matter in which the nietatlio ore 
It found, is termed the vmiaUme (or matrix), and the nature of 
kmstoues has been carefully studied, as affording some kind of 
bifes. to the position and probable proapecta of raetak in veina 
Klodea. Tbua, miners always notice and Bometimes record tbe 
Bdslonea of copper, tin, kc, attaching much importance to tbem, 
1^ describing tbe metallic lodes prescutly, I shall mention 
^■t laige massee of ore are often accumulated in bunches, 
^B&ied to particular portions of the lode; but there is also 
Kmt proportion of the ores which, in all mines, is more or 
Hi intermingled with the veinstone, and fivquently finely 
Hseninated through it. A^ tbe expense of fusing this large 
^■K of earthy matter would greatly exceed the value of the 
Hrials which it contains, grntt sldll has been shewn in mining 
^nntries, in contriTing mechanical processes for effecting its 
Btaratlon as soon as extracted from the mine. When this 
^BffatioD has been properly accomplished, the metallic residue 
^■kbe profitably smelted, to the benefit of the adventurei-a and 
^b labouring classes who " dress" (he ores at the surface of the 
^pDOg gronnda. The average yield, in Cornwall, of pure copper, 
^KOm six to eight per cent, of the whole mass of ore. 
■Voder the head of each metal (tin and copper), I shall de- 
HSbe the dressing-processes appropriate to each, as adopted in 
^Heonnties where the metals are mined. • 

HCie principal mineral districts in Cornwall, and indeed in 
Hr whole coimtry, as well as several other mining countries, 
^■n been explored and pretty well tnown for many years ; and 
^F&r the greater part of our mineral produce is extracted from 
Htadts which have been long worked, the principal new dis- 
^^^^ being made npon untried portions of known veins ; or 
^^^Bte simply by cutting passages or " cross-cuts" from ntinea 
^^^^Hdngi in a direction transverse to that of the vein upon. 
^^^^Hty afe wrought, so as to pix>ye the adjoining gi;aan<i. 
^^^|bid^ ir i}>e koowledge of the geology of Comwa^V ** 
^^^^MW toits oldest racka, as granite and clfty-aVate, ftiaX. 
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tLa miner has aacertained the aituation of the veins of n 
Expeiienced minei's become acqnainted with the particular ll 
of granite, or elvan, or clay-alate, which are most fcvoui 
" kindly" for veins. A distinctly crystalline stnictnre of gl 
and a slaty texture, and a high inclination i 
cnnaidered diacouraging; while, on the other hand, a soft st 
both in granite and slate, and, in the latter, a moderate thi 
in the beds, and a slight inclination of the Ian 
as encouraging features. It is to granite, " elvan" (a porp 
rock), and killas (clay-slate), qnd especially the jitnctio 
ajid killas, that we mnst look for the situation of mineral^ 
or " lodes," which terms a,re aynouymons — the term ' 
being mostly confined to Cornwall. 

The lead veins of England lie chiefly in the monnta 
carboniferous limestone, under somewhat different i 
ditiona : these I shall reserve for notice in the pages of a B 
volume. 



THE HIKEEAL VEraS OR LODES Of CORSWALL. 
Most metallic minerals axe found in veins or fisanres oi 
aad veins (which will be fully treated,) are cracka c 
the rock, seldom occurring in a straight line, yet maintan 
genera! direction, though in a zigzag form, striking dom 
at a. very high angle, seldom deviating from the p 
so much ^ forty-five degrees, and extending to a 
depth. When, they pass through stratified rooks, they are 6 
often accompanied by a subsidence of the beds o 
their course, and by an elevation on the other. The " 

perpendicular distance between the correspondinf^ 

the oppoaites of a vein, varies from a few inches to thi 

ran a hundred iathoms,* 

(hke some men's speeches) has scarcely t 

thinning or end. "When explored, they are funnd to commer 

iptiy, and, after continuing active to greater or less distuu 

ly branch off into araaUer veins or " strings." 

A. fktbom it the eomovon roeume m ^i^iung, snd is equal to 
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le n&tnre of :&iilta, dykes, and slips, have been sufficiently 
lained and illustrated in " Oiir Coal and Our Coal Pits," {pp. 
io 57.) Now it haa been conmionly noticed that mineral 
lS do not otherwise differ from fa,n!t3, than by reason of the 
ires -which, these ha.vti opened in the rocks heing filled by 
ly and metallic matters. A fiasiire filled by baaaltio or 
T rocks, would be called a rock dT/ke; if occupied by clay and 
mateiials, a clay dyke. 

ba followiiig diagram will enable us to niidersitand the dif- 

it tinda of fissuiea. In some instaocesj as at /, tlie tiiult- 

fissures are 




le the fissure is called a mineral vein, and, ii' occurring in the 
imary strata of Cornwall, a lode. Sometimes a leader of one 
inoreof the softer strata follows up the fissure for a considerable 
Btanoe, as at h, but frequently the fissure is closed, as at i. 
In one sense it might be said that the whole art and myateiy 
\ mining consista in a knowledge of the courses, characters, 
Jtiditiona, and apparent caprices of mineral lodes. They form, 
lit Were, the narrow strip of pith in the whole bulk of wood 
1 tliB tree. Or, I may say, that they ran through the dark, 
iD rocka in glittering streams, like the long, narrow rivera, 
Sreniing the broad earth with their shining waters. 
Xode is the Cornish term for a mineral vein. Lodes may bo 
jefly described* as venous jrartiona of the rock, highly inclined, 
no great thicknesa (in which respect they are very variable), 

' 1 here adopt ebiefly the languogp of Mr. Uonwooil, on admitted practical 
■horitj. 
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and more or less mixed with metals and their ores. They hai 
commonly one prevailing direction, subject to alight irregularitia 
and ourvaturea, aa well in length as in depth. They tmvi 
granite, slate, and the "elvana" indiscriminately, and 
always without other interruptions than what may take 
from their int«rference3 with each other, and with the 
interruptions locally called " cross-oouraes," " flncans," 
" sUdea." 

Lodes invariably throw oflf, into the containing rock, " ahoot^ 
" strings," and " branches," often in such abundance, that 
of one main lode, called a " elampion lode," the whole is 
gular network of veins. It is not at all certain that the 
lode has ever been traced for more than a mile in length, 
often the lode first discovered dwindles to a mere lin^ 
some of its offshoots swell out, enlarge, and rival, or i 
both in size and richness, the vein from which they havftj 
rated. The lodes more commonly split as they go eastwi 
the contrary. 

It is by no means uncommon for lodes to split directly 
point of their intersection by a cross-course or flucan (i 
of clayey rubbisih), on one aide of which the lode appears in 
branches, while on the opposite but one occurs. The v 
which separate in this way, sometimes reunite both horizoot^ 
and vertically, and henco masses of contiguous rocks, provini 
called horsee of ground, are on all sides surrounded by VM14 
Such masses are met with in almost every mine. When a lo^ 
divides into branchy the miners say it has taken luyrse, and t^ 
they generally consider a favourable sign; for there are common^, 
as they afSnn, some rich bunches of ore at the tail o/t/ie kom. 

In endeavouring iurther to prcient, in a compendious foi«( 
the residta of numerous investigations into lodes by the naU. 
experienced observers, I shall arrange the observations und« 
^different heads, in an order which \*iE be readily uuderatowi 
<u a little refiection. 
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PAETICULAE CHAKiCTEK Or THE LODES. 

may be considered under the Iieada of Strnctni-o 

: — The mechanical structure of lodes, like that 

to be in some mc&sure dependent upon their 

' W'iien moat umi'ovm, they consist largely 

mineral called quartz, and then a pointed atruc- 

■feeqneutly prevails; but a more mixed and heterogeneous 

position is most prevalent, TLe quartzoae parts of lodes 

ften traversed by joints, having the same direction as the 

tiiemselTes, which are then di^vided lengthwise into other 

wains or plstea, termed in some places combs. But these 

do not long continue distiact and separate; for they 

unit^ aeparate, and again fall together, and thus divide 

lubstance of the lodes into irregular plates. This varied struc- 

aoldom extends through more than a few feet or fathoms, 

a in length or depth. 

When the portions which are more particularly metalliferous 

in metal) in the lodes, are coDtoined between two nearly 

id joints, they then appear to have smooth vialls; hut these 

do not always indicate a sadden and strongly marked dio- 

rtion through the lodes and the adjacent rock {locally, country). 

t the separation between the lodea and the rock (comitry), 

joints are fequently filled with an unctuous clay (flucaa), 

£ahed and striated surfaces, coniiisting usually of copper and 

et, often cover the face of the walls of lodes, and are teehni- 

called alickensides — a foreign mining term with which 

knis properties have been associated; for it was said that, 

dickensides being struck with a pick or hammer, the whole 

*It mult be rpmembtred that it rnrelf liappeHB that lod«3 can be seen at 
bj the light of dtty. The atucij of them ia truly a at ml j by candls-Ught. 
Mptiong, vbere laden can be partly obtierred in daylight, lisie been fuund at 
■W.W»n mine, south of Gunnislake, and at the Charleston mine, near , 
.AiaWIl, where the appsr part of the great tin lode IB open to aaj\ig\A toi 
" " ' ': Ball mine, kowevee, ia the better eMmB^o.oaiia 

ii/Uhjin Taiisiouk to CalUngton. 
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ina^ exploded with a loud report, ahattering every thing neari 
Fine speoimena of slickenaides are preserred in the GoTernntsi 
Geological Muaeum, ia Jermyn Street, London. 

A minute inspection of the " comby lodes," as those whi< 
exhibit much of the comb-like structures are called, is very ua 
fnl in enahhng u3 to form some reasonable conjectures reapoc. 
ing the mode in which the contents may have been deposita 
iu them. Sections of comby portions of several ' 
appearance hke that of the lengthwise sections of the honty 
comb ; and even like the arrangement of seeds ia the melon 
some other fiTiits. In one specimen all the combs orplateshan 
the points of the crystallized substances of which they 
posed (viz., quartz, purple fluor spar, and sprigs of yellow coppKJi 
turned inwards, and all are readily separable &om each other t^ 
s. moderate blow along the surface, which separates the combB 
Hence we should conclude that the breadths of each comb 
stituted the whole width of the fissure, at the time the substanoo 
of which the comb is composed were crystallized upon both wsfl 
of the fissure as bases, so that the crystallization graduaDy 
the centre ; and, if this be correct, we should have six conaeoutii 
openings of the fissure for the contents of the above lode. Otli 
specimens show varying structure of this kind — and the m 
patientstudy of snch Bpecim.ena is necessary to any theory of I 
formation of lodes. 

A lode which abounds in " dmsy" cavities, allowing ■fli* 
■water to ]jas3 through them, and thus draining the mine for t 
considerable distance, particularly when the water is very watnif 
is thought well of as to prodnctiveneas. A London speculat« 
having heard that, iii one of the lodes of the United mines, wsttt 
had been arrived at which was nearly boiling kol, immediately 
bought twenty shares, and has proved a fortunate specolaWt. 
It ia also thought a good sign if the lode be soft, and also if Ih* 
contiguous rock be very sofb ; but if the lode itself he soil, tui 
the contiguous rock hard, little must be expected, for then th» 
lode usually dwindles or splits into several small string. 

E. — Composition and Contents. — In directing our attention tft 
the contents and compOM,tio>a of the mineral veins of Cornwall 
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1 Devon, we aee the general resemblance tiiev bear, 
Icol&rly in tbe slate districts, to that obsefvable in 

a and &ults. la some the layers are pai-allel to the sides of 
eluding fissure; in others, the irreguWly mixed sub- 
s, and the cavities of various eizes (usually lined with some 
ryatalliiie mineral), at once recall to our attention the contents 
■a and faults not oontaining metal. Add to the above 
bnr^ the contaiued fragmeutsof the adjoining rocks cemented 
r, and then the general resemblance becomes very strik- 
sar. 

le most regular tin and copper lodes are very complex in 

position, Quartz genentlly prevails in the matrix 

8 always more or less blended with a snib- 

nilar to the adjoining rock. Indeed, the latter often 

1 distinct forms, as in nodules or angular piecesj and 

8 of considerable size, wliich are independent of the 

c, being completely enveloped in the quartzose part of 

lese are of such common occuireiice, as to have been 

1 of IdlliM (clay-slate). Sometimes the schist so 

n the lode, that the quart^ose part disappears altogether, 

minute strings. In such a case, the 

d to have dwindled away, or to have wrung ovi. It also 

J happens that both these principal parts (the rock and 

t*) are intimately united, producing a aihceoua layer of 

ich atill bears metal, and is commonly called capd. 

ian mine, alate and quartz pebbles, cemented by 
I and bisulphuret of copper, occmred (says Mr. 
h of 600 feet below tho surface in the tin lode^ 
g about 12 feet in length, and as many in width and 
; scattered pebbles being found in the vein far beyond 
mdaries. In another lode, pebbles of granite were 
1 pebbles of slate and quartz. It is very common to 
1 lodes small angular fragments of the adjoining rooks, 
anented by different aubstancos, metaUic or othenvise. Frag- 
mts of slate cemented by quartz and yellow copper were 
d in the principal lode at the Consols mines, Gwennap, and 
X portiona of slate, cemented by yellow copper, occurred at 
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the TJnitod mines, Owennap, These are only Bome exai 
of many of the s&me Idnii. In the Consols mine, in 
a certain mining captain obaerved, in 1830-2, at the hack « 
133 &thom»< level at Frances' shaft, that for mors than 8 
fiitboma in length, and 13 fathoms in height, the lode was (t 
8 to 1 2 feet wide, and full of fragments of slate and copper, amd 
of the fragments of slate weighing several tons, and occurring^tl 
to the position of their laminte, in all directions. Many of tia 
masses and smaller stones appeared to have been washed byj 
fl.ow of water. Above this mixed mass, and in the level ahoM 
B. great cavity (called by miners a vugJi) was found, of tout 
ikthoms in length and height, from whence it was conjectUH 
that the fragments beneath had fallen. About 1600 tons of «» 
per ore were found in this cnrions deposit. 

From several observations it appears that iragmenta oi d| 

adjoining rocks in the body of the loile are mote frequently sed 

when the dip of the fissure is somewhat inclined, than when th 

I fissure approaches a vertical position ; and it would also appei 

that the fragments in a given lode were not introduced iutoi 

I all at one time. 

Near the snrface the lodes are often fiill of hollows, and ooti 

I tain a varying earthy brown iron ore, calied by n 

Gossans themselves have m many parts, from time iminemnii 

Leeii worked for tin ores. They also frequently yield earfq 

blauh ooppei' ore. Gossan • becomes an important feature in H 

[ flontenia of a lode, from the observations made respecting il 

I accompaniments ; and in speaking of this peculiar iron-ochrwwl 

f substance, I come to deacriba more particularly the metaU 

I portion of the lodes. For convenience, the miacellaiieoua cok 

ts I have just described as found in the lodes, are called Cb 

L meehanical contents, and the other and important 2>ortions llH 

tnetaUi/avus (and sometimes the dtemical) contents. 

As regards the metaJlifei'ous (metal-hearing) part, 



•■While wrillng this, I 
■as done in (he mining 
'here the gomimi were tliought ( 
jnsidered, if anriferaUB gosiatis ra 
tidin them. Much coouoTeiB^ ( 
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iber 17th n. eonsidemtile bnii 
in the non-dividend pajingnd 
contain (/old. The qneation ia now Ik 
bo made to pa)- for the extractioD ot lb 
isU on tin &ubJE<t. 



mpressions have prevailed away from the mining dig- 
it the mode of their ooouvreace in the lode. Instead of 
I lines of metal running throughout the whole extent of 
, they occur in what the miners term bunches, or in 
>f various sizes and shapes. These very rarely occupy 
I whole apace between the walla (containing aides) of the lode, 
e latter are rich and of tolerahle width ; but they 
f Buxed up with a variety of other substances, the principal 
i of which is quartz. It will be nt once understood, that the 
a wiiich the bunches of ore bear to the unprofitable 
vein, is by no means so gi-eat a.i might be at first aup- 
We may say that if a fair tabular view of the Oomiah 
I Devon mines were prepared, excluding those which have 
(dy been worked to deceive nnwaiy adventurers, and only 
biiing those which have oncebeeo profitable minea, though now 
i very different estimate would prevail of the 
portion which the ores of the useful metals bear to the pro- 
MB parts of mineral veins. 
As the discovery of SancAes is of so much importance, miners 
re studied how to ascertain those ciroiimstances which ordi- 
ily ftccom.pany the lodes in which the bunches are found; 
lb»t, when they are in search of the metalliferous portions 
Bie lode, both time and money may be wisely and successfully 
A great variety of fiicts have, in consequence, been 
J, and it is only to be regretted that they have not been 
natically and pubhcly recorded. A few of these facts may 
BWntioned ; — It has been found that the per centage of cases 
coBBiderable where gossan prevails and copper ore is connected 
Bi it- and it may bo said that the instances are very rare 
me copper ore is found in fair quantity in a lode, without 
saa having been discovered on the " back" or upper part of 
itlode. This gossan, which is generally mixed with quartz 
i other mineral substances (among which the 
qnently occurs), differs much in general aspect ; and it is 

jsperienced miner that readily di 
octer which is toost indicative of a good copper \< 
A one Hiai oaoaot be expressed in writing. 
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As to tin in gossan, it is veil known tliat the backs o 
copper lodes have, in ajicient times, been worked for thart j 
BO that the upper part of many a cnpper lode has been. ^ 
as a tin loda It thus appears that an oxide of iron, g 
mixed with the oxide of tin, is found in the mineral 1 
Cornwall and Devon very commonly above the cMpper o 

The greater part of the rare and curiotts crystalline 
occur in the shallower portions of the lodes, where I 
abounds, and these rarities are seldom found in conneotioj 
large quantities of ore. The search of the inK« i 
mineralogist, therefore, would he in a different part toll 
the profit-seeking miner. 

However much the surface of the ground may nndulat 
the upper parts of the lodaa preserve the same appears 
the gossan overlies the lode in valleys equally aa o 

The bunches of tin ore occur much in the i 
distribution among the quartzose, and other portions of ■ 
oa do those of copper. It is rarely that any thing which 
be termed gossan is seen above a tin lode, where copper d 
occur in some abundance ; but the connection between, si 
the oxide of tin in the granite districts is very i 
schorl is a common ingredient in tin lodes in such locality 
minor branches and strings being often composed of 4 
schorl, and oxide of tin. 

On tho whole, the mixed, compound, and oomplica 
position which prevails in the earthy and mechanical a 
found in lodes, also extends to their metallic contents, I 
tin ore is found mixed with, and interspersed through fl 
most irregidar manner) native copper, earthy black i 
vitreous copper, copper pyrites, three compounds of hiamn(j 

Sometimes the minerals of which the lodes a 

pact and perfectly solid, at other times they abonnff* 

cavities, which cavities may occur in any one of the ingredieii 

nnd also of any dimensions- — from those of the hullowB fli 

loneycomh, to huUows of Sieveral fathoms in length a 

tetimes the whole Eubst&nce of the lode consists o 
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inemis, at others tte lode is almost ■wlioUy composed of ore. 

L bow^ever, aeldoma Lappena that the alteration from poverty 

i richness takes place at once and abruptly, but it is generally 

roduced by the occurrence of small Bpots of ore dispersed 

cough the other ingredients. The most ftbunilant of the 

-e iron and copper pyrites in every 

3 proportion, 

e sometimes divided by the combs, and 
me similar structures, yet the tiir larger portion of every 
a eihibita no trace of any particular arrangement or eon- 
ration. Frequently the prevailing mineral runs.contiimoQsly 
«igh the lode for considerable lengths and depths, forming 
3 called the l-eader; but it is equally common, and perhaps 
more so, for all the compounds to be mixed with the 
irity above described. 



n.— EELATIOK OF LODES TO COHTAHUING BOCKS. 

3 considered the internal structure and composition of 

PHodes, we may now notice their relation to the adjacent 

mtaining them, ■which ■will he found to be important. - 

ners of Cornwall have studied with much patience the 

f rocks in which the ores they seek are principally dia- 

These rocks they term the comUry of the lode, speaking 

iTaTeiy small portion of ground as a good or bad country — and 

a certain rocks are found to bo more iavourahle for metals 

a others, they are termed kindly, so that, amongst the miners, 

n hear much talk about kindly rocks and good a/anlry — about 

a (slate) cowitbry or a granite country, 

LWhen a variety of beds is traversed by a lode, as oftea happens, 

"pily in a slate co^antry, some are iar greater favouritea 

In Gwennap, the experienced miners seem to pre- 

^ argillaceous slates which accompany the red or varie- 

« of the district, and wiich have a fine grain and a 

\ tiolour. Respecting the value of the red beds them- 

m to differ, and in most mines the miners hn^ve 
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their faTotiritG kind of rock or country; bo that the vIidI^I 
ency of their experience gora to prove that aome f 
mineral stracturea (other circumHtauces being the same} a] 
iavourabie to the production of ores than others. And thi 
of observation dates back to early periods ; for we find I 
1778 {Mirierahgia Cortiitbientig, p. 74), mentioning the i 
properties of the different kinds of killas or slate. He ataM 
the red is well disposed for copper or tin lodes, the latter ■ 
ably. The yellow is indifferently dispased for either. * 
Lriiwii, which has variooa shades of lighter or deeper coloB 
generally a bard stone, and more commonly o 
tin than of copper ; hut of all killas, the cinereous or pale 1 
most desirable as the encloaing stratam of a copper loda I 
Uenwoodsays, that slate aboundingin tio is uniformly of &■ 
bedded, deep-blue colour, and rather glossy. 

A good example of ore atwompaiiying a particular set a 
ia to be found in the principal lode of the Fowey Consols ■ 
In that productive mine the slate dips away from the g 
St. Elazey, on which it rests, towards the east; so that, 1 
lode baa a general east and ^rest direction, the beds trare 
it on the lower part of the mine, on the east, rise to the H 
on the western end, and it is found that the bunches of a 
company this dip, viewing the whole oa a large scal^ ai 
coincide with certain beds. 

No verbaj description will convey to the reader the j 
character of the slate which the miner prefers for copper, a 
a Uttle practice enables the eye to seize it readily. ~ 
prefeiTed for tin has a different aspect, being generally 1 
in its appearance, darker coloured, harder, a 
altered slate, which in £ict it frequently seems to be. 
of alate from the tin country of St. Agnea, and anoth 
the best copper mines of Gwennap, or St. Auatell, g 
I differ from each other in a manner perceptible enough I 
K practised observer. 

As regards granite, the miner commonly prefen 

Domposed kinds, in a state to which he applies t 
I term much in use in Cornwall t 



EC AND BREADTH OF LODEB. 

mbined with a fair ajnount of resistance. A plumb granite or 
a parti«u!arly esteemed for tin, tliougli the cases ara 
a which large bunches of copper and tin ores are found 
1 tard granite. Hardness, howoverj when taken aJoiis, is a 
Jity in i-ocka which miners do not consider landly, either as 
orking, or as respects the quantity of ore found in 
In granite, a middle grain, with greenish felspar, ia 
t fiiTOurable when combined with some softness. In. 
B Bofler and more felspathic varieties are most &Tonr- 

e, viewed as a whole, in Cornwall and Devon, appeal's 
bTotuahle to the ores of tin, copper, and lead. Though 
IJlat St. Just may seem to be an exception to this remark, 
8 of that district are rarely detected in the greenstone 
ttd the altered slates there are often mistaken for 
bne.1 
Ji granite, the lodes chiefly productive of tin ore are for the 
it part composed of a pale-greeuish felspar of a confusedly 
yitalline structure, containing schorl, &o. Through this com- 
d the tin ore is interspersed in crystalline granules small as 
knd, and seldom as large as a pea. 

:ZE AND BREADTH OF LODES. 

The veins of Comwall have no determinate size, being aoma- 
very narrow, and at others exceeding several fathoms in 
Mtb — sometimes they extend to a great length and deptii, at 
IWa, they tenninate after a short course. They are continually 
Bying in breadlh, and this is, perhaps, the moat variable and 
D^lar of their characters. Certain portions of some lodea 
line between ibe opposing walls, while par- 
OB of others are not less than from thirty to forty feet wida 
ch eatremes, however, are not common in the same lode. At 



ffoHB of these signs can betaken as infallihie, aad it must be borne in mind 
ninen in difTerent dlBtriuis form dllFerent eipecutions ttom the MOia 
thiU. often Ibose which in one district are thonght ysTj (kvoncable, an 
coniidered very uDpromising. 



H Tiiicroft, some parts of one lode are but three or four feet w 
B %hile others are thirty to forty feet wide. Those great chai 

■ seldom happen within a few feet, or eveu within several fethi 
m of each other. It is considered that every lode is genen 

■ characterised by a commonly prevailing size, which, howeva 
H may now anil then Unctmite, does ho mostly within moder 

V limits. Tliero are exceptions in parts. 

H From what has been previously said respecting the conntrj 
H the lodes, we are prepared to learn that, in f lassiug &om one k| 
H of rock to another, lodes frequently change their dimensiona 

■ ' Veil OB their mineral characters. For example, a lode in gru 
H averaged two feet in width, but on entering the alate it rapii 

V declined to one inch, and did not again enlarge, 

■ Lodea which yield both tin and copper in mixture, are oo^ 
K dembly lavger than those which yield either metal dnj 

■ Whilst the mean size of tin lodes is about 3'06 feet, and that 
I copper lodes about 2'93 fcet^ that of the lode containing) 
H mixture of both, is 47 feet, and this greater average hrai 

■ takes place in any rock, a.nd at any depth. Generally, a dh 
I' nution in the width of a lode is a precursor of poverty, and t 
I verad. 

H It is abio a general &ct, tha.t the lodes diminish in breadth 
I pi-opottion to their depth. The average breadth of the lodw 
B-Ubs than 100 fathoms deep, is 3'5T feet; at more than I 

■ &thomR, it is but 3-36 feet. 

V To add a few extreine examples : — A vein containing 

■ ore iu a mine called Wiealan Coates, was only three ind 
H vide, but WHS rich and worth working. Anothei' in BeliBii 
K Wtti Upwards of thirty feet wide, and was rich in tin. So 

■ ^>f the copper veins in Herland mine, did not exceed six iiMJ 
B In width, and so ooutinued for a few fiithoms; but eventai 

V pused away east and west in mere strings, scarcely thicker ^ 
I paper, but those veins yielded rich copper. In the next hJl| 
W rich copper veia varied from twelve to twenty-four feet 
r vidth. 

With rofiirence to the cbwige in. ttie okAb-Wv; wnitecta of: 
Jod^ according to the nmeral chaaacter oi tW aiiiioiio^tQ^ 



phm mine, the lodea were productive wBere tliekillas was 
hite colour, but poor wlien it waa black. In Poldice mine, 
ies in the Villas continued productive until they passed into 
i black tillfls, wBicli eut out the riches. In another mine, 
>dea were very productive when in soft liglt-blue killas, but 
hard Uack klUas met the lodes, both of them became poor, 
nstruthal copper mine, the lode had been tried at various 

where the granite waa hard, and always unsuccessfully ; a. 
lowever, was mado 8nbser[iiently, where the granite was 
lad it became the most profitable mine in Comwal! at the 
L The mine liaa since been ahandonedj but from 1826 
29 inclusive, copper ore was raised from that miue to the 
ofil32,186. 

Bse fiicta might he multiplied; but suoh facta are now well 
a in mining countries in general. In Upper Hungary, 
ffgest copper lodes are found in fine clay-alate. In Sajcony, 
Iver ores occur in a rock called gneiss; and In the Hartz 
I in Germany, certwn ores are intimately connected with a 
mlar kind of slaty rock. At Andreaaberg, in the Haitz, 
eons which pass from, argillaceous slate into flinty alate; 
lieir riches in the latter rock. In treating of the Derbyshire 
reins, I shall mention that, in traversing the limestone 
loadstone' (a variety of trap), they are productive in the 
r, and unproductive in the latter, by which, indeed, they 
immonly cut off, though sometimes found to be continued 

m the limestone underneath. In the northern lead 
7, too, similar phenomena are ob.servable. There the lead 
ig districts are composed of limestone, aandatone, and shale, 
lillel beds, and the lodea produce ore in the two former, 

they are unproductive, or cut oS) in the latter. On the 
), then, the relation which the containing rocks bear to 
■al veins, is highly important to tte minei", and requires the 
il study of his own particular district. 

n thetnwlttan«^ 
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IV.— DIP AHD DIltECTlON OF LODES. 

A. — Dip. — This word expresses t!ie inclinatiori of the 
and ita synonym in the northern leftd-minea is the hade o. 
vein. Thus the Alstons Moor lead-miuers would say of a 
ticnlar vein, that it is not Tertical, but "hadeg to ihe n 
that is, inclines ia its lower parttowardsthesouth. " Undt 
is ofWi used to express tlie same. 

The lodes of Cornwall scarcely ever take a direction i 
straight down, or, in otlier words, quite at a right angle 
the horizon; but tliey almost always dip or incline away 
that angle ; so that the aietalliferousi veins which run east 
west, dip or underlie either towards the north or south; sni 

a-metalliferons veins which run north and south, dip e 
towards the east or west. While this is a general expres 
there is no uniformity; for some lodes are nearly perpendic 
othei-a are very oblique. In the small space of one little 
instances may be found in whicli veina of almost every dea 
tion dip or underlie in almost every direction, traversing 
other in such a manner ea to set at de&ance all the previous ( 
rience of the miner. 

The dip is almost always so irregular, that no straight Hm 

be drawn through the lode itself to connect distant points ai 

ferent levels. Tho inclination (not the direction) of tha 

' changes when it passes fi-om one kind of rook to another, 

the richest parts of almost all lodes have the highest inc 

But the curvature anil irregulajitiea in the underlie of 1 
seem to depend on other circumstances besides the textuit 
position of the rocks, and their own richness. One ma 
the positions which the lodea occupy in relation to the 1 
gmnitic masses in their neighbourhoods. In 296 examples, 
Henwood found a numerical preponderance when the dip, 

• The dip may be ctefined b» tho deHeotion or deyiation of the Tan froi 
J ^fl/peodicular line, or from the horizon, as it is foUonediii depth ; ILke the 
I of the roof ol A houae, or the descent otttiB itte^wAaut a hill. 
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TRrd to the granite, was compared with that towards either of 
me cardinal points. 

Notwithstanding the very conaideriible differences whidi take 
BB of tlio inclination of a lode in different 
Is of ita course, yet the dii-eelion of ita dip is generally the 
Thus a iode whicli underlays towardathe north, will ael* 
a a Boatherly inclination in any part of its bearing, 
k thera are several exceptions to this general rule. 

a dip of the lodes throughout Cornwall and the west 
, may be reckoned at about TO degrees from the 
But in this respect there is a conaiderable difference 
e fodea in the east and weat distrieta. In some few 
ttlodes are very Bat, and in one so much so, that the 
a convenient road for the wheelbarrows of the miners; 
knother, the labourers have access to some {larts of the 
i of steps cut in the foot-walla (lower walla or 
m) of the lodes. 
I iDiericherpoi'ItojMof lodes arealm t i 
endicular; but it do^ not follow f 
m which are the most vertical are 1 
iMmost it be inferred that the flat 1 d 

— Direction This will he und rat it h al g ther 

It from the dip of a lode; tlie latter being ita incbnatioa 
pendicular line, or ita underlay; and the former being 
uree through the country, as regards the points ot 
The difference of the terms ia that between de- 
I'flexjoa und bearing. 

Although the mean bearings of the lodes differ in the different 
"" 9, yet when each tract of country is taken singly, there is 
1 approach to parallelism in ita principal lodes. The 
in their directions are commonly found to 
K spots at some distance from each other. This is the 
t in the St. Ives and Marazion districts, and especially in 
le of Helaton and Redruth, and also to a certain extent in 
^oat of the other districts; for iu them the principal or champvm 
a have a similar coincidence, or the differences in their di- 
B take place iu rather distant localities. 
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By taking the bearings of the lodes in the ten priuoipi 
iug districts of Corawall, we find the average of the d 
of the whole is i" 8. of W. I shall shortly illuatrate thia g 
espreaaion, by nanring the directions ia some principal d 
The fact that the great majority of the copper lodes of Coi 
have an east and toest direction, ia well known to the 
ordinary inquirers; as also ia the fact, that the tin lodcf 
generally east and west veins, ranging from 5" to 16° S. C 
and N. of W. ; in some cases duo E. and W., and less freqoJ 
N. of E. and S. of W. The lodes of the St. Jost distriot-| 
■more to the N. of W. than any other. The mas 
reverse direction, that ia, to the S. of W., occurs i 
portions of the great mining fields of Cornwall, about the I 
ruth and St. Agnes districts. 

The following digram of the compass circle may be foul 
assist the reader in liia conceptions of direction. The thiclq 
N.N.W. 



S.E., 







so much th* I 
easier for him ; and, beat of all, if the Ordnance geological nap 1 
of Cornwall and Devon, which map may now be found in 
public Jibi'oriea in cities and towns. 



In iUuatrating tie above express-ions, in relation to the diree- 
of the lodes, in the tin prinoi^)al mining districts, I will 
few particulars. 

Seginning with the lodes upon Dartmoor, we find them ap- 

roximate conaiderabiy to E. anJ W. courses; and toward its 

orders, on the north-eaat and south, where minea have been 

'orked, the same direction in the lodes would generally appear. 

In the St. Austell district, tlia same general directions 

mineral veins (and ci'oss-couraeaj is to a great extent ohscrv- 

ile. The main lodea in Fowey Consols approximate a true 

L and "W". direction.* 

Bat in this district there are exceptions noted below, and, 

viewing it as a whole, the moat marked lines of lodes ara 

'V?.N.W. and E.S.E., thence inclining to tnie E. and W. in the 

^tes on the south-east, &c. One mine, Polgooth, differs from 

loniiah mines in general, for its lodes so cross each other in 

a place as to present nearly the appearance of a star. 

Kie direction of the lodes in the St. Agnes district, taken as 

irhole, is W.S.W. and E.N.E., and considerable geaai-al 

Sttllelism can be observed among them, 

Pardlel to the run of lodea in the last district, we find the great 

. Us of mineral veins of Gwennap, Hedruth, and Camborne, the 

"•o districts being connected in this respect by the lodea oa 

ranee's Common, and other intermediate mineral veins. The ge- 

The directlDD of the main lodea. which form the Charleston, Fembroke, 
^ Qennii mines, is towards the W.N.W. and E.S.E. The lodss of the Gre«t 
nearlj parallel to the Crennis Indes. Thoee lodes which ran 
W.rCW. and E.S.E,, and E.N.E. and W.S.W., form caimier loda fro 
. or coBlre or cannier lodea), coming in tram the N. and 3. 
ha found in the Gwioear and CBmborna districts, which 
b of from 21° to 75° (the moan difference being 5i°} from 
of the champion lodes in the some mines and parts. Yet tiiej 
I no greater difference when compared with the hearinj^ of 
lodes at distant spots, than these latter do when compared »[th 
ia other places. The counter lodea have no distinctiro character, 
of direcCion. The; inTiriabl; lieBr to the north of the oliampion 
go wesCRord ; the mean strike heinR 31° N. of W. The greatest 
counter lodes Is between those of adjoinulg mines. Minera, liow- 
T, too readilj call eierj lode not baling the direction of tlie maJn loJis ^ 
Me.. 
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neral paraUelism of the lodes in this part of OomwaU, is rema 
. able, and presents a striking feature in ita geological stmctur 
These lodes are more or less traversed by other lines of dig 
oatioiij having a general tendency to run at right aagles to 1 
W.B.W. and E.N.E. Hnea. One of the more remarkable 
thesie is termed the " Great cross conrse," and can be i-eadily traa 
many miles from Gwenna^p to the sea on the north. During! 
course it heaves the country, the lodes included, between aevMit 
uid eighty fathoms horizontally, Many other great crosa-coniS 
»re seen in the St. Agnes and Gweniiap, Redruth and Cm 
i borne districts, the apparent heave produced by which it 1 
e direction. One at Piran Forth is considered to eiiii 
the country on either side to the distance of ninety-two fatknui 
There is good evidence tliat these north and south dislocfttisi 
■were produced afCa- the fissures contsunicg the tin and co^ 
lodes of St. Agnes, Gwenuap, Eedruth, and Camhome. In. 
[ part of the Gwennap district, the country can he considered I 
little else than a mpas of buge fragments cemented together 1: 
■various mineral substances, the great dislocations having b« 
produced at two different times at leastj the last cutting off tl 
continuity of numerous fissures previously filled in part by tl 
ores of copper and other useful metals. 

Following the course of the lodes in thia great mining poitii 
of the county, we find that the W.aW. and E.N.E. direct* 
is continued frara Camborne, through the north part of Gwina 
into the granite on the north of Penzance. The great leadt 
lode of Wheal Alfred, those of Herland mine, and, to a carta 
extent, those of Relistian mine, have this direction, which 
also preserved in some lodes near Gwythian. Near St. Ii 
the main lode of Wheal Trenwitb and St. Ives consols tali 
the same course, which may also be Been among Balnoon* lod 
Proceeding along the coast from St. Ives to Morvah, many lod 
iiiciduig in the same direction'; and, in the interif 
I the two main lodes at Ding-Dong tin mine ■take the 8 
J course, so that the St. Agnes and Gwennap line of fisauKS n 
e traced nearly to Morvah. 

* Bemirkable for its CDpi\riou!i d\avrAia\.u 
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The same directions, W. S. W. and E. N. E., will be observed 
I tbe lodes at Penance-mill, near Falmoiitli, Wleal Tyryan, 
intine, and in several mines near Wendron, which 
j^Bhow the general course of the miueral vein fissures in 
aljtiea, connecting them with the GwenDap line of lodes, 
e direction is also consjiicuoiis in the Wheal Vor, Great 
md Beraral other lodes in the north of Breague. The 
3 which runs from Godolphin-hill to Trevean Cove 
f mmilar course, an docs also one of the principal lodes 
ballack. 

fue and Marazioo country is, however, crossed by 
■ Bne of lodes, reminding ua of the line of the St. Austell 
lod the direction of these is very complicated in detail. 
Hio^ therefore, be well described ia such an account aa 
mt, which is not intended to detail or explain the in- 
t of the subject.* At the Marazion mineH there are 
XUM curious examples of lodes parting and meeting agaiu. 

After studying the whole of these phenomena, as laid down 
* » plan or map, and after generalizing the Tarions facts oon- 
Mcted with the directions of the common faults, mineral veins, 
Md croRB-couraes, as exhibited on a prepared map of Cornwall, 
•8 find on the east a tendency of nearly north and south lines to 
^iMa others running east and west; while on the west, lines 
»llich have frequently a N.N.W. and S.S.E. tendency, cross 
efliMB, which run either from W.S.W. to E.N.E., or fiwm 
18.E. to W.N.W. 

Again, we cannot fiiil to observe the general coincidenoe be- 
*»Ma the lines of tin and copper veins, and those of the elvan 
■Wirses. It ia true that the mineral veins often cross the 
^naa, and at Polgooth, near St, Austell, the elvan is considered 
w ttaverae the mineral veiua. Eat viewing the subject as a 
"^h, there is a certain marked coincidence between the lines, 
[ ^oh would seem to point to the fact that the land was fissnred, 
^ the fissures so produced filled up by granitic matter, before i 

od in Sir H. Dtlnbeclie's Geological 
nn, 8to, I83&), on the aathoritj of 
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those now containing the abundant ores of tin aad copper wrt 

formed. The tin and copper veins near Tavistock have neaij] 

the same direction as the elvans and general run of graniti 

matter of Kit-hill. The same may be said of St Neotta and St 

Austell (escepting Polgooth); and in the St. Agnes, Gwenn^ 

Kedratli, and Camborne districts, the general coincidence of tl« 

liaea of bearing of the tin and copper lodea with the linea of tti 

elvuna* is particularly remarkable. This paraUeliam may It 

traced fi^jm tho latter through part of Gwinear to St. Erth, anj 

a into a part of the Land's End granite. 

For the most part, wehavedirect evidence that the elvansgenB' 

e consolidated before the fissure^ containing the or«s dl 

a and copper were formed, inasmuch as the latter are continaeJ, 

through the former, in the same manner as through any others 

c which they traverse ; and it would appear probable thilj 

e fiasurea filled by elvans were chiefly produced after the »»■' 

feolidatiou of the granite, for we have the fissures which coututi 

.^e greater portion of the copper and tin ores of Devon ul 

Jomwall, taking general directions coincident with linea of piW 

sting fissures. If granitic matter extends beneath a owiW 

torable part of tiie metalliferous diatrict-s of Devon and Com' 

I ■wall, we have the iinea of elvans and principal tin and copp* 

lodes upon a great back of pre-oxisting granite, at first taliiiig » 

western course from Dartmoor to the Brown Willy and Hen*- 

borough bosses, then striking down W.S.W. to the Land's End 

I and Scilly Island granites. Taking a view of Cornwall from eut 

est, if a line were diawn in such direction through the cbb- 

lire of the county, wo might trace a parallelism to it in the liM 

%ic£ the lodes themselves. 

Although lodea in passing fi.-om one kind of rock to anotbS 
[.frequently change their dimensions, as well as their minfml 
■'Characters, and also their dip or inclination, yet the same dOH 
^jtot hold true of their direction ; for, as Mr. Henwood has ob- 

* naiing alrend; eipUincd tlia churacter anil canrBc of the elu(»f,1t) 
icesanry to repeat Lere that the word is a local term for ooorx** 
BporyhjTjand clftjstone; but the term is often taken more geaeralljloiiid*! 
?fl aUed with granitic mattM, 
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fved, "the passage of lodes from one rock into- another, ia 
idom if ever attended hj any ohaiigo ia their direction, 
ihether they traverse granite or el van, it seems in no case to 
fluen.ce their bearing, which rather appears to depend on some 
rcumstance peculiar to the district, than on. the nature of the 
Dntaining rock. When, however, the two different rocks 
Bite, the lodes not uncommonly run. for a few fathoms between 
Nor do the courses of the lodes (except in the St. Just 
istrict) appear to exercise any influ-ence on the composition of 
be containing rocks. From anah fecta, fair and important 
^gical inferences as to the comparative age of the lodea may 
e deduced. 



ive already, in passing, spokea of the cross-oourses in the 
Oittal difitrictSj A;c. ; but it is desirable to give some further infor- 
1 on these oonrses, though it will be as compressed as po»- 
ilble. 

Tii«ae are courses or veins which, with rare exceptions, yield 
Sfather tin nor copper ores, and are locally termed " cross-coursea" 
Ttkencomposed of quartz, and "^ucaTis" when composed of clay; 
but it is simpler to term both kiuda cross-veins. 

Veins having similar directions to tlie croaa-veina, are often. 
[Wdactive of lead ore (in Cornwall), but rai'ely so, unless they 
W »t a considerable distance from the lodes, when they are pro- 
fitable. These cross-veins yield by far the largest portion of 
"d and iron ores found in Cornwall ; and most of, if not all, the 
Isd (galena) found in cross-veins, ia combined with silver. 
Crosa-veins derive their name fi'om their direction, which is, 
the mean of several observations, 38 degrees north of west, 
ltd therefore these veins run across the metallic veins; for, as | 
rtove stated, in the ten principal mining districts, the mean of 
the direction of the metallic lodes is four degrees south of 
*est. 
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The same cross-veins sre occafionallj traced throngb Beva4 
mines ; bat they ace seldom tlius recognued at distant apots, tat 
scarcely can tb« nme crotB-reiD be reallj traced into adjauun| 
ilistricts. An apparent exception ia the great cross-course, wHidl 
leaves the lodea in Wheal Feever for 7'2 fathoms, and vrhich, it S 
snid, can be ttacetl Gonthirard to the British, and northward ii 
the Bristol, ChanneL i' 

CroBS-veins have several featnres similar to those of mineirf 
Tetns,for they sometimes split into branches, and dwi 
appear both in length and depth ; and they are also composed di 
very dissimilar sabstances in difiereitt spots. One of the H 
markable &cts in their stractttre is a prevalence of jinntlj 
another is an irregular crystalline arrangement of the qnarti ^ 
their qnartzose portions, the axes of the crystals being d 
across the vein. In the granitic tracts, toany of the ci 
consist almost entirely of granitic matter, commonly ii 
of disintegration. As the cross-veins generally intersect tl 
lodes when they meet, their quartzose portiomi afford almost A 
only nnintemiped natural channels for tlie circulation of n 
tmdergrouad, and hence the rock is Boft«r in their v 
When, however, they are fflled with clay (flucans), they act M 
water-dams, on which account mining leases are often bonndnl 
by cross-veins. They have commonly a prevailing size, i 
their average breadth may be taken at four feet ; and, it may 1)^1 
five feet in granite, and 3'l)2 feet in slate. The lodes genenl^ 
change their composition with a change of dip and size ; bat,al 
the oontraiy, cross-veins seem to be unaffected in their comjO' 
aition or structure by a change either in inclination or balk. 
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I aition c 

^^^K These may take place either by crc 

^^^^■nd either horizontally or vertically. 

^^^^B A. — Horiaontal Interseeliana of Lodes by Cross-Vans. — The 

^^^^Bfttersections of large lodes by large cross-veins present ■ 

^^^^■Hafcirnum extent of horizontal dislocatioa-~-which in Comvw 

^^^^K tenned a heave. The intereectionB q£ a)&&ll Lode^ by mdll 
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B-veins preeeat a minimwn extent of heave; while those of 

e and small vein of either kind afford nearly s. mean. 
Sub branch of inquiry is very ooiaphcateil, and when followed 
ffitibracea many details; such as the following, under the 
i£ ffea/uea or horizontal diaplaeement : — 1. The composition 
itM intersected vein — 2. The compo^itiou of that intersecting 
1. The nature of the containing rock — 4. The widths of the 
. and intewecting veins — 5, Their horizontally iu- 
4 angles — 6. Their inclinations — 7. The extent of the heaves 
lit&rent depths — and several other siiniliar inquiries. The 
knnination of these questions would apply equally to — (1) tlia 
BWction of lodes by ctoss veins, (2) to the intersection of crosa- 
■ hy lodes, and (3) to the interference of lodes with each 
B, Vertical iutersectio us would require simihir consideration. 
^Dut entering into any such minute and complicated 
hIb aa the above, and others connected with other branches 
l)u inquiry, I will only add a few general inferences from 
Deroua observations: — It is a genera! rule, that the heave of 
name lode by the same cross-?ein is in the same direction, or 
wrda the same hand, at all depths; and it may be taken as a 
tt general rule that the heaves of aU lodes by the same cross- 
1 ve in the same direction. The interaectioa of one lode by 
nl cross-veins is not uncommon, but the results bear little 
.R relation to each other. 
Il^ipears that a very large proportion of the intersection of 
m by cross-veina takes place at great angles, as from seventy 

y degrees, 

Hie extent of the heaves become smaller aa the included 
le between the intersecting veins become larger. 
IWe ia an angle at wliich the extent of the heaves rises to a 
[rimnm, and that angle ia between forty and fifty degrees ; 
in either deviation from it, whether the included angle be 
» or less, the extent of the heave diminishes. 
i— Vertical Intersections.— Theaa are commonly called leaps, 
flMM, and the results of such intersections are, that one vein. 
'luaplj- traverses the other, or dislocates and diap^acei "Oaa 
£i the latter case the displaced portion ia iuvmi. Vj I 
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f foUowing tlie line of the traveiamg vein either uptrards or i 
wardi). These kinds of iutersection;! are lesa important thi 
horizontal, because few in number. 

The inquiries respecting them are limited to — 1. The n 
of the intersecting vein; 2. Thut of the vein intersected; 
3. The inflaonce the angle at their intersection may ha' 
the direction or distance of the leap or t/irow. 

I now add aome illustrations of the displacement of lode 

At Polgooth mine the fincau interaeets the little elvar 

St. Martin's lode, and, on both of these, occasiona a leap a 

feet upward to the smaller angle. 

The great copper lode of Carharack, in the parisli of Gm 
oSbrds an instructiye example of iatersectiun. 

The thickness of the vein is eight 
feet, its direction is nearly due east 1 
and west, and it dips towai-ds the 
Doilh at an inclination of two feet 
per fathom ; its upper part being in 
the killas (a greenish clay-alate), and 

. its lower part in the granite. The 
lode has suffered two intersections; the first produced 1 
ing the vein A, called " Steven's flucan," which n 
eaat to south-west, and which throws the lode several feO 
out; the second is prodnced by another vein, i, almost at I 
angles with the fiwt, and. which occasions another out-thro 
twenty fiithoms to the right aide. The fall of the vein oc 

' therefore in the one ease to the right, and in the other tc 
loft ; hut in both it is towards the aide of the obtuse ai 
This disturbance is very singular; for one part of the vein ap( 
to have mounted while the other has descended. N. S. de 

I north and south, d is the copper lode ruuning east and west 

' are systems of clay-slate veins (flucana). The line ove 
presents the down-throw, and dthe up-throw. 

There is one case of intersection in Cornwall whi<£| 
e time been considered a sort of mining puzzle, a 

\ several practical men were baffled by the perplexity otm 

Kxomena. AsimpMedview of i(i may be presented iaf 
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section, to explain thia 
very curious instance. 
The mine is called 
Wheal Peever, and 
the adjoining figure 
represents the ground 
plan ; — Now here are 
to be seen six parallel 
T convaea, Tiz., a tin 
vein, two copperTeins, 
an elvan coiurse, and 
two "slides;" — all 
these ai*e shifted to 
the north of tho crosa- 
oonioa y, and again 
still farther to tho 
south hy another 
cross -course in, each 
through the same 
horizontal space. 
Ill this ground 
e to be explained as follows i — 
I E, Copper »eln. 

x,y,ii, CroBS-couraeg. 



heaubjoined figure is a vertical transveFSe section taken from 
h. to south, exhibiting the same Tains. Now it is seea that 
two " slides," c and d, pass through, and iutemipt in their 
oed courses both the copper vein b, which ia inclined in the 
> way (to tho north) as the slides, and the tin vein a, wliich 
idined in the contrary way (see points marked A B C D G). 
I also seen that the copper vein h parses through and dis~ 
» the tin vein a (compare points F and E). Moreover, it 
ara that, excepting the displacements from A to 0, 
D, and F E, and at G, there is no in-egularity, the dl-dded 
I of the vein being respectively parallel. 



J 
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^^^^■. Beepeeting tlie geolo^cal problems ia this cnnons c 
^^^^^n^dinary explniiation. ia, that the tin vein now appearing I 
J^^^ parts 
r the c 

sti'aig 



the oldest vein, and 




formed by filling a 
straight coritinuoua 
fissure, which, was 
made by violent frac- 
ture of tht 
the rocks 
tin vein. ' 

oompanied by a dislo- 
oation of the rocks 
inclosing the tin 

Teiii, so that the line waa broken, and the parts aeparat 
the distance F E. At some later period, the slide e'- 
formed by a similar iraoture and displacement, crossing' 
the copper vein and the tin vein, and shifting the parts of I 
both, Bo that the copper veia was divided into two parts b andl 
separated by the interval A E ; and the tin vein again divideil, 
and its parts a and a separated by the interval B C (which ii 
eijnaltoAC). At the sanae, or some other time, the slidail 
jiroduced a alighter effect on the tin vein a at G. Finally, aft* 
all these fractares, three fissures in a north and sonth dirootioni 
ley sin the ground plan (not seen in the vertical section), haw 
been formed across a, b, c, d, e,f, and have been accompanied bf 
dislocation in a horizontal direction along nearly vertical plan* 
Such complicated phenomena are only to he clearly appB" 
hended by a model. I fear the reader may think I am bet* 
pteseatiug to him the p<m» annonim of the mineral Enolid; 
but if these movements seem puzzling in their represenl 
on paper, how much more ao must they be in the real 
vbew every line moat be traced with difiioultj in thti 
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loe ! This case tas been appealecl to by some Comiah 
ilogists, who have revived tlie opinion of Stahl, that the veins 
contempomtieona with the rocka; but others (as Professor 
lips) thinks it confirms the opinion, that veins are posterior 
the rocka which they travei'se, ami of uneqnal antiquity as 
ipared with one another. 

As a, general fact, it ia thought that the meeting of lodes with 
des Sit a. small angle, is a sign of productiveness. 
Several instances of the interference of veins with veins of 
might be mentioned. I will only, however, eshibit one 



of tin 



both 




1 intersections, 
« they include 



AtTrevannance mines, the two system 
ttersected hj the oldest of the 
Ipper veins, indicating the prior ' 
of the tin veiaa. In 
here given, b marks the 
Bit system of tin veins, o the 
1, and d the east and west 
5per veins. This may suffice 
tin example of the kind. 

. Several circumstances seem to intimate, that ii 
I the dimensions of the veins and the angli 
ite the distance of the displacement, their mineral characters 
ne degree influence its direction. In no instance of vertical 
has the same vein been seen to intersect another 
<Kb than once, or to interfere with more than one vein on the 
Mbf its dip. 

Miny atteniptfl have been made to deduce a general law in 
lation to the continuance of intersected veins in the direction 
Ethe angles made by the intersection. So mtich uncertainty 
Mvails, that T should hesitate to Btate any presiuned law as 
meral, thonjrh I may add that, both in Saxony and Cornwall, 
'is considered to be a genei-al law, that in intersections of veina 
16 portion thrown out is always npon the side oftheobtuBe 
Ig^ and the more obtuse the angle the more considerable ia 
ottt-throw. This ia exemplified in. the case of the great copper 
i of Corharrack, above illustrated. 
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The meeting of two lodes either ia depth or in a hot 

direction, ia generally considered advantageous to the j 
tion of ore, more particularly when the angle at whiclu 
meet ia small, or not great. But thei-e is too great a 1 
information at) to the actual phenomena, to enable as to ■ 
at any general espressiona of results from sucIl meetings. ] 
an instructive page in the book of mineral problema is o 
by the operations of the miner, but it ia opened only ■ 
closed again ; and the valuable lessons it would convey t 
scientific ohserver, are again buried in the thick gloc 
terranean night, never to be again visible, uuleas some i 
adventurer shall waat« liia time and capital in ignoi:]! 
re-opening — aa has often been the case — exhausted n 
this topic, for example, the sLmple circumstance of the b 
of the lodes, and the amount of the angle between then 
course well known, and whether both lodes were fairly r 
one only had that character; but the Bxa<;t character c 
lodes at their junction, and at short distaueea from it (wi 
Tariety of other attendant circumstances not usually obsei 
and which are nevertheless very important), are phen 
rarely noted with sufficient accuracy, and, even i ' 
very rarely recorded, so that,upon removal or decease o 
agents or miners, the lessons of nature are lost for e^ 
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I may conclude this part of my inquiries by stating B 
generally received iacts, in relation to the productivenMl 
mineral lodes, which do not exactly fall imdcr any of thef 
ceding heails, though closely connected with them. 

Ore against Ore." — Whenever a lode ia rich, if then 
another lode near it, having nearly the aanie direction ■ 

eountry, whatever be the rock, it is probable 
second lode will bo found rich in that part which is oppcsid 
the rich part of the first lode- — hence the proverbial pw 
" Ore Offaimi Ore," TMa fiwt maj he exproased either ii 
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e simple form, op more accurately by Baying, that lodesi in 
moiit every iJiatrict ai'e pi^ductive oa Eimilar lines taken at 
kilt angies to their bearings, or tliat parallel lodes are rii^Lest 

e meridian. 

I Thifl proverbial phrase was very early in use, and has been 
IB of the first acted upon in mining pursuits; but we now 
MTethis important &ct well conSrined. Even the correspond* 
ig parts of other veina, parallel to those which have been rich, 
re been thought more likely to b& productive than other parts 
fif the rich lodes themselves. 

I h^iaettce of Elvans. — When elvans and tin and copper lodea 
IF together, they are found in connection, as a whole, with 
Q experienced minin g captain has remarked, that 
in the principal mines in Gwennap {which is 
» flopper-hearing parish of Cornwall), has been found in 
Fhrge elvan courses, and the particular mines are named 
mstances of this fact. 

He effect of elvan couraes is not conSned to those of them 
3 cut through slate— though it is more obvious in such 
Kolities. Elvan is found in connection with the great copper 
18 in granite at Tresavean, and not anireqaeiitly elvan courses 
1 granite are accompanied by oxide of tin. Tin ore is fre- 
pfflitly met with in connection with elvans among slates, and 
ae backs of these dykes may not unfrequently bo seen to have 
en torn up in ancient times for the oxide of tin, when the ore 
U Boffidently near the surface to pay for working. At Tre- 
prtta mine, near St. Hilary, a multitude of strings of oxide of 
in occurred in the elvan traversed by the lode, beiag apparently 
.e splits from the main fracture. 
TFoder the bead of Direction, 1 have mentioned the general 
B between the lines of tin and copper lodea, and those 
f tiiB elvan courses. The connection, too, between bunches of 
d copper ore in fissures, and those places where tlie latter 
e the elvans, is of the most marked kind when the subject 
t viewed on a large scale. A noted example of this fact 
oe now abandoned, namely, Wheal Alired, near 
«r, where an elvan dyke of about 300 feet thick was met 
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■with, haTiag a direction about N.E. and S.W., and dipp 
K.W. at aa angle of 45". The lode dipped at an angle of 
to the nortb, traversing the elvau obliquely in. its descent. 1 
lode produced some ore iu the tilate, but on entering the el' 
it became much richer, and, increasing in value in the same m 
it yielded ore sufficient for a profit of £140,000 to the adv 
turers. After quitting the elvan it became pour, and thasi 
mine was abandoned. In the slate above the elvan, the wi< 
of the lode was irom six to nine feet, in the elvau it increased 
tweuty-five feet, in the slate beneath it decreased to ten & 
2fot a few of the larger a.nd wider buuches of ore, both tin a 
copper, have occurred in the immediate vicinity of croas-coui 
and flucans, and fi^queutly, also exclusively, on one side 
their intersections, in the numerous examples of the int«n 
tions of elvan dykes. ~ 

Influence of Depth.— ll has been generally thought that de] 
below the surface of the earth is influential on the quantity i 
quality of the ore contained in the veins. Pryce, writing 
1778, says, " The richest strata for copper ore ia between fa 
and eighty fiithonis deep ; and for tin, between forty and air 
and though a great quantity of either may be raised at eighty 
a handred fathoms, yet the quality is often decayed or di^ 
metal." This dictum of Pryce doe.s not seem to bo confirmed 
more recent expeiienee; for in some instances, as in Dolw 
mine, we have gone to the depth of 200 fathomii without 
hausting the supply; and Tresaveaa mine has been workd 
great profit, at more than 320 &,thoma from the surface. 

It is, however, a common opinion in Cornwall, that copper, 
the whole, occupiea greater depths than tin. filr. W. Phill 
the late mineralogist, observes, " At about 80 or 100 feet un 
the Euriace, the drat traces of copper or tin are found, iw 
nearer to it than eighty feet If tin be first discovered, e 
without a trace of copper, it is not unusual that in the coi 
of sinking 80 or 100 feet, or mure, all trace of it is loa^ 
copper only is found. But if, instead of tin, copper be first 
covered at a depth of 80 or 100 feet, it seldonx or n 
uppeara that tin is found below it in the same vein." Tel 



:re of B<xrKa and VEiira, 117 

1 sometimes found 100 feet deep without a trace of coppery 

!. Fox adds, " There are, howerer, many instances of tin ore 

inying copper ore to a great depth; and in Dolcoatli 

fl found in a copper lode more than 200 fathoms below 

ven under the copper." 

Wis mentioned by several mining inquirers, that mineral 

■a are generally richer near the surface than at great depths. 

la particularly the case in the minea of the precions metals 

I ia America, where the greateat quantities of ore have been 

1 fcund near the surface. This fact has been explained by the 

I tlicoretical assumption, that the mineral auhstancua, brought hy 

I wblimation from the interica- of the earth, were naturally de* 

L pnited where the temperature was lowest, at or neap the surfacty 

n the rocks among which they are situated. 



TEMrBBATDBB OF KOCK8 ASD VEINS. 

Ur. Henwood has made some useful and cardul remarks on 
pic, and the foUowing table will present some results of 
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It waa also proved that at 230 fathoms depth, and beyond, 
Hn /oifc* have a temperature of Ti^S; copper lodes were 89''-14; 
and lodes yielding both tin and copper have a temperature, at a 
depth of 1 7 1 fethoms, of 8 1"'? 5, as inferred from four observations. 

One cause of the irregularities in temperature is, that in very 
IT ioHtanoea do equal depths below the surlkce hold the 
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poBitioa irith regard to the sea level, since the situation o{ 
differs in deva^tion; bat there are other causes dependingfl 
geological character of the rocka and veins, which b 
to affect the temperature, as may be inferred ieom tho 1 
table and statements. The working miners of OomwajT 
long known that the lodes coutaiiiing tin c 
depth, colder than those in which copper ores occur; and m 
observations go to prove thait tin lodes possess the 
perature, and copper lodes the highest, whilst the lodea « 
ing both metals hold an intermediate temperatur 
The result of numerous observations discloses 
devation of temperature, as we descend in the crust of th« 
JVom the surface to 150 fethoms deep, the r 
for equal increments of depth seems to occu 
ratio; but deeper observations reveal the curiousand teao^ 
oirciimstance, that, at more than 150 fathoms deep, t! 
gression again becomes more rapid, and that the ratio nt J 
150 fathoms in depth is at 8 
ffreater and smaller depths. 



ORIGINAL FOKMATION OF MINERAL VEINS. 

This is mostly a subject of geological theory; and tha 
|lthough I think it proper to make a few remarks upon ■ 
[these remarks mait be brief and elementary, so i 
■with the plan of this work. The inquiry is neoeaaarily 
and difficult. 

A. — Time of formation of Veins posterior to Roeke fi 
I •— That excellent German geologist, Werner, asserted as \ 
eins are of posterior date to the rocks which they ti 
le they £11 fissures in them. He examines the poin 
' and finally establishes the origin of veins by the fiUin 
originally open fissures, aa afumlamentaltruthof theoreticalw 
practical importance. He offers nine proofe in support of tl 
statement, and though not now thought to be skilfully manage^ 
yet they appear concluaivo as far as regards the pheuomena ia- 
L toeibed by him, and commonVy loet with in mining experieooe: 
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BOticftl miners very generally agree ■with Werner on this 
iiiieat,aad I have alluded to it in the preceding obaervationa. 
i, however, some aerioua objections brought against this 
Bfrom cases in ComwaU, which might be resolved into tha 
ing classes: — 
s mechanical difficulty of explaining the movements of 
H of rock in which the veins lie, is more oonaiderable in 
1 than in any other mining county yet investigated. 
Etbis, the esceaaive abundance of veins, and the variety 
, inclination, and ineqnality of a,pparent displace- 
1 they manifest. Compare the above illustration of 
B at Wheal Peever mine, 
urged that the affinity between certain rocks and the 
vihem is real, aiiid sometimes leads to an intimate union 
i substance by mutual penetration ; to which Wernei' 
1 general the vein and the rock are distinct and 
Icfrom each other, and that the assei-ted intimate anion 
s place in certain parts. To this of Werner, Professor 
■adds, that the specihc affinities which the contents of 
^ display to the different rocks which bound it (as ia 
IS of the north of England), wheu rightly viewed, 
OBt convinciog proof that the substance of veins was in- 
% among these rocks after tliey had acquii-ed such condi- 
i, position, ic, as to exert unequal powers in 
leg the aiTaiigement of the mineral substances in the 

b objectors allege thst strings and branches of metallic 

iBiTy substances, like those which occur in veins, but in- 

ball sides in rock, are of sufficiently fiequent occcurrenco 

^trate, that aU mineral depositories have not been open 

1 by depositions from above, as Werner taught, or 

iiom below, as Huttou contended, or by mere sub- 

I other writers have advanced on good, though 

itited, evidence. 

I Replies of weight are also made t^} these objections, and a ca- 

a circumstance is mentioned as part proof of cracks and 

fities having eidsted aa such in the Umestone of the north o£ 
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England, 'befon the introdaction of their crystallizeil confentlj 

viz., — that Home of these cavities are the ioner hollows of biTaln 
sbelU {Ptodvcld), which ahut close and have no opeoing — u4 
others are the closed cbambcts of ahella {OTthoixrae, a C^dtA 
pod). A string of metal (lead)oftBn forms in encrinal remains,, 
may be found in the " screwstone" of Derbyshire. The conelB 
aion of Professor Phillips is this — " Upon the whole, wlietlw 
the mineral aubatances occur in distinct regular JisBwss or n^ 
plane joiids, lie in irregular cracia or holes of rock, 
secret hollowa in shells — in all of these cases, the exiatennl 
a cavity to receive the erysta,llized substances is demonstrated il 
the moat ordinary/ antecedent to the production of the mimnl 
mass. It follows as a consequence then ordinarily, -vtA 
veins cross, and one passes through and diviilea the other, ftl 
"crosa-vein" is of later origin than that which is cut tbrougi. 

B. — Origin of the Mineral Fein Fisawes. — ^Having thos it 
separated to a certain degree the theory of the origin of tat 
veins from that of the rock in which they lie, the next tiling tol 
be determined is, the origin of the fissures in which the metaffil 1 
and other mineral combinations have been effected. 

The fundamental foots for reasoning from, are the already ' 
noticed prevalent parallelisna of direction of the several syslemi | 
of veins in a given district, which belong to successive perioib 
of formation ; the penetration by these fissures through a great 
variety of rocks ; their length on the surface (some extending 
several miles); their depth, which iu large veius exceeds the rttage 
of mining enterprise; the displacements of the rocks whioli 
they divide, and their various interaeotions and mntual relations. 
Having, in the sectional observations on lodea, enumerated an4 
illuatrated several of these fundamental facts, it would 1)9 
gupei-fluotts to re-open the inquiries here, simply for the purposM 
of theory. A great point is to ascertain if the apparently 
peculiar phenomena of vein fissures can be referred to goner^ 
laws, which extend beyond the mining districts. It is thougirt 
that such reference can be made to general laws in the similal 
parallelism of structnral fissures, passing through various rookl 
for greater lengths than in mineisl veins, and to unkiunni' 
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iths, -with the same variety of mutual relation. Such are rock 
HkcB, and the symmetrical structures of rocks called joints and 
Mtvage. The most prevalent direction of Comisli veins, east 
srth, is that of certain characteriatic joints in a considerable 
nrtion of England. The lines also of the gi'eat cro&B-courses of 
ne Penine Chain, Flintahiro and Cornwall, viz., north and north- 
est, are also coincident with a very general divisional structure 
if the rocka in moat parts of Gi'oat Britain, and several other 
f, Europe. Mr. Henwood expressly states, that thecross- 
l principal veins coincide more or less with the lines 
trical atructnrea by which all the rocka of Cornwall are 

lI^ however, from several circumstances, that it is 
ly by the filliug of joints of the rock that veins and 
produced ; for the rocks have been disturbed in 
and opened to a greater extent than the original 
ional Htructures, or else these last are only to be regarded as 
T effects of great disturbing canses, which broke the strata 
J the line of fissures of veins and rock djkea. Some 
bservationa might be adduced to show that symmetrical 
wiaional planes, such as joints and cleavage, are due to other 
a than disruption of the strata. This whole branch, how- 
mnst be considered as still needing much patient study and 
J^oiry, and the generalization of accumulated facts. 
. 0, — Filling nfthe Vein. Fissures. — ^The Huttoniau hypothesis 
tie earth's construction, opposed in almost every point to that 
Werner, naturally conducted to a, different inter[)retation of 
8 same facts. According to the former, the fissures were pre- 
ived by forcea depending on subterranean heat, and were filled 
■ injection like rock dykes ; and the parallel bands in tha 
in, which Werner ascribed to successive aqueous depoeition, were 
by Hutton and Flayfair to successive igneous injection. 
support of this explanation, and as fatal to the Wemeiian 
iw, the Huttonians urged the acknowledged impossibility of 
water of native, sulphuretted, and oxidized ntetals, 
many of the veinstones; and this was alleged to be fitvuur- 
to Hx Huttonion view. 
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But the complicated phenomena exhibited by Teins, led 
English writers, who admitted the posteriority of veins to 
rocks which inclose them, to suppose their contents to have 
collected from the neighbouring strata by some peculiar pi 
of segregation, depending upon electrical currents. It 
supposed that the successive deposition, and peculiar positions 
the various substances which occur in veins, might then iMJ 
accounted for. This vague suggestion of electrical agency, U 
depositing the materials of mineral veins, has been reduced d 
a regular system by Mr. R. W. Fox, residing in Cornwall, wh(j 
by uniting the knowledge of veins to patient zeal in condacti|| 
experiments, has arrived at most valuable results. He had 
successively matured his views, and advanced his experimentit 
until they have attracted very general attention. 

Mr. Fox assumes, as sufficiently proved, the origin of fissurti 
from various causes and at various intervals, and their enlarge 
ment from time to time; the progressive filling up of sudi 
fissures ; and their penetration to great depths and regions d 
high temperature. He shows the probability of the circulatioB 
of heated water in them by ascent and descent ; and the depoai- 
tion of quartz and other earthy substances in cool parts, whid 
had been dissolved by the water in hotter parts. In audi 
fissures, filled with metallic and earthy solutions, the difierenf 
sorts of matter on the sides must necessarily produce electrical 
action, which might be exalted by the peculiar distribution ol 
temperature. The currents of electricity generated would paai 
more easily in the fissures than through the rocks, and in direc- 
tions conformable to the general magnetical currents of thi 
district. These would be east and west, or somewhat north oi 
south of these points, according to the position of the magnetical 
poles at the period when the process was going on. 

Electrical currents thus circumstanced would deposit tbl 
bases of the decomposed earthy and metallic salts on difforeni 
parts of the rocky boundaries of the veins, according to tlw 
momentary electrical state and intensity of the points; & 
which conditions the natiLre and position of the rocks would b( 
JnfuentiaJ, When by such procesaea i^r^ci\s\«c ^x^^iSi^^TSijaJ 



I taken pluce, new actiona itiiglit arise, and secondary 

mena, such as the transformation, of ores wit/ioul diangeqf 

■wbiah are otlitrwise very difficult to undeiatand. 

niglit also be filled by virtue of tbese new actions, 

nigh tliey were not in the most favourable lines of 

i circulation. 

J hypothesis being admitted, it appeara to follow, 
b observed iDfluenee of cross-courses on the quality and 
e of particular accumulation a of ore in the veins which 
nde, affords strong ground to believe that, in such oasea, 
laition of these ores was subsequent to the displacement 
re by the cross-course. Mr. Fox seems to think 
kciaya in the Jlucans and croas-courses were introduced 
y B^d not chemically, and that they affected in a 
nanner the metalHo distributions, 
g argument in favour of Mr. Fox's electrical theory of 
IB is, that he formed experimentally many well-defined 
m veins on a small scale by voltaic currents, operating 
stances expressly arranged to imitate those which 
n Cornwall." 
^liai- and characteristic arrangements of the c 
Sin veins seem most probably due to electiical action, 
■theory is now generally received. Perhaps the principal 
Vnow remaining is to determine whether, as Mr. Fox 
■tiie electrical currents were voltaic, generated by the 
If action of particular solutions on p.irticular substances; 
-electric, depending on the application and conduction 
\ Experimental research, as far as it at present proceeds, 
ca of Becquerel, Crosse, Fox, and Bird, appears to 
vntoge to voltaic electricity as the agent of an-ange- 
tnetallio deposits. Tlie other source of electrical powm i 
a inquired into in relation to this topic; yet many 4 
I lead to the belief that thermo-electric c 
pf'Weak in intensity, are Jioiw important in their mineral 
d may /ormerli/ have beeu mu.cli more 

■ Ste ReporU of Brltuh Association for Scienc 




not o, 
bjrlh 

K 



ditian M tka nlpkaictted h 
doriredl Mi^ Ftxt ^vyo at M aa an nsver, 
other sulpiiBreU bj deatdai acckn. Thus, hmnme, i 
no a^anoe, and again tani to the aimple ■ 
in IDce nuumer stops at the origin of these siliiliQieta, a 
teaomOa for tbeu- (nonf/cr fiom the deeper paila of the d 
Thia pediaps u, in hiiet, the amoaot (rf our present knon 
of tic oriffin of die inelailic ora. We only ^tumt that thef 9 
been transferred irom the interior of the earth towanls its s« 
prind|Ml]j along the fissures opened bj Tioleot n 

Mr. Fox has long since shown that electrical c 
tltrongb all metallic veins. The magnetism of the earth j 
mnned to be owing to electrical cnirents circulating tiiTooj 
maw, in a direction at rigbt angles to tbe a 
Kow, as the dlfibrent substa.ncea of which the earth is c( 
are in different states of electro-mt^netism, and a 
termpted by non-conducting rocka, the electric cnrrenta, I 
■topped in their course, act chemicailly on hU the liqnidT 
aulwtances they meet with. Hence Mr. Fox conclude^ 3 
not only the ficUure of the deposits must hare been detem 
hy their relative electrical conditions, but that the din 
metallic veins themselves must have been inSu^ced b 
!tiona of the magnetic meridians. In iUct, almost ) 
,ilio deposits in the world lie in parallel ^ 
iding from cast to west, or from north-eaat to sontl] 
we we some key to tlie origin of tbe phenomena q 
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]f of veinB, which have beea detailed above, and bIao 
I veins orossing the metallic lodes at right angles are 

m-metftlliferous. 

e the foreign chemists Becquerel and Hitscberlich hare 

1 producing crystals by electricity, Mr, Crosse has 

1 calcareous apar from water which waa percolating 

1 limestone rock, and was forming crystals at the place 

b waa thus procured. The same gentleman produced 

( of quai-tz. The electrical apparatus was extremely 

* tept in operation for a long period — the very mode 

. it is thought the like results were produced in 

obaerrations lead us to conclude, that the substanoea 
ito veins with which they have been filled, have probably 
inated in atoma in the adjacent rocks, and acted 
gublimatioQ. At all events, it is known to be certain 
minute particles of matter are constantly in motion, 
action of beat, mutual attraction, and electricity. In, 
priifluatic crystals of salts of zinc are changed in a few 
'into cryatala of a totally different form by the heat of 
Costs of shells are foimd in rocks (as mentioned 
and the animal matter having been removed from 
.lly, its place is supplied by mineral matter. The 
made in rocks sensiblj' diminish in size in a short 
rock be soft, and in a longer time if the rock be bard, 
itances show a continual motion of the particles, 
only in their relative positions, but in space, which there is 
tty reason to attribute to electricity. 

Sr Henry De la Eeohc conceives that the continued espan- 
wsi and elevation of an intensely heated mass from below, 
Would occasion numerous vertical fissures through the superin- 
"uinhent strata, within which some mineral matters may have 
"Mn drawn up by sublimation, and others deposited in them 
*Mn held in solution, by ascending and descending streams of 
*»ter. But, even on this bypotbeaia, the direction of the rents, 
•od the deposition of the minerals, would be influenced by the 
ourreats. If veins were filled from below, the richest 
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veins would be lowest, whioH is not the case in Com^ 
Mexico, or Peru. The fyrimum mobile of the whok^ 
Mrs. Somerville observes, lies probably far beyond our gU 
and we must look to the sun's heat, if not as the sole caosa 
electrical currents, at least as combined with the earth's rol 
in their evolution. Rotation alone produces electrical ci 
in the earth.* I have already shown that the prevalence 
richness of mineral veins are intimately connected with 
proximity or junction of dissimilar rocks, where we may 
pose the electro-molecular and electro-chemical actions 
most energetic. Yet electricity would not exactly solve all 
questions with regard to the sparry contents of veL 
probably, different causes must be referred to. Aqueous solut 
of some of their materials is possible, but of some it offers no i 
cient account. Some, as salts of lime, abounding in a lim< 
country, may reasonably be attributed to the action of 
passing through the rocks. Others, as quartz, may be thoi 
to require much heat for their solution. The clays and ^ 
rolled fragments mark the mechanical action of water. TliBHj 
on the full view, it appears that the whole character aul 
phenomena of mineral veins are due to many secondaij^ 
chemical, electrical, and mechanical actions, the general antftj 
cedent to which is the influence of a high temperature below tta 
surface of the earth. < 

This, then, is all that my limits will permit me to state Q^ 
this most difficult branch of inquiry. It is to be eameat^JI 
desired that the present attempts to awaken interest in minini 
education will be followed by success, and that such topics ^ 
the above may receive careful attention, and be illustrated \ij\ 
an accumulation of well-attested and recorded facts. 

DESIGN AND BENEVOLENCE IN THE ARRANGEMENT AND 
RELATIVE QUANTITIES OF METALLIC ORES. 

Some remarks on this topic may be naturally introduced here^ 
and^ if I mistake not, a decided addition to our arguments iS 

• See Someryille's Connexion oC tiift"P\i3%v<ia\«»^v*u«iw»nv^ %^^^iW^ 
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tnral theology for Creative Goodness, can be derived from 

probably unesjiected quarter. 

Soaroely any geologist, or intelligent reader, will doubt that 

iTly every part of the earth's cnist, and also its interior, hare J 

m, at 8ome period, in a melted or fluid state. This being 

inowlodged, as tlie metals and tbeir ores are usually heavier 

other rocks, we might have es pected that they would have 

Canmxi]at«d at the centre of the globe, and have been enveloped 

tie rooks, so as to have boon for ever inaoceasihle to mi 

i the preauined great weight of the central parts of the earth, 

Dost twice that of granite, oaturally leads to t]ie conclusion 

tt the heavier metals may be accumulated thera This is, 

conrae, a mere conjecture, and opea to the apparent objeo- 

DB, that at the depth of thirty-four miles air would be bo 

by the pressure of the eaperincumbent mass, as 
ftB heavy as water; and water, at the depth of 3G3 milea, 
mid become as heavy as quicksilver ; and at the centre, steel 
old be compressed into one-fourth, and stoiie into one-eighth 
its bnlk on the surface. Still, it is most probable that the 

.turally the heaviest would first seek the centre. 
Nevertheless, by some of the secret agencies mentioned in the 
kove theoretical views of the origin and formation of mineral 
tin^ whether by sublimation, and expansion by internal heat, 
r, more probably, by the segregating powei' of electric actionj 
of the metals is protruded towards the surface, and 
through the rocks in beds or veins, to suffice for the 
sf man, and in such a manner as to be accessibie to 
industry. So, in my previous volume on Coal, I have 
ide&voared to uhow how coal has been laid up in the earth, in 
torm and position the most advantageous for man at this time. 
hare said that an accumulation of coal may be caUed a bonded 
of fuel, or an unfailing bank of bituminous bullion, 
Mdily convertible into currency of one ton, one chaldron, or 
hundred- weight, for the uses of all sorts and conditions of 
, Were it not for this benevolent arrangement, to speak of 
i things, the writer would be unable to hold his pen at this 
But a good coal fire mitigates the severity of- the 
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■winter, and yet Low few are led from the fire to muse 

luiiie, its coatenta, and the modeB of their depo^tion ! 

Although mineral masses do not, like coal, contain traces 
their ongin, in the impressions of plants and vegetable remai 
imbedded in them; yet eren minerals point to the condition i 
t!ie earth in primevftl periods, and ia periods very long prior I 
those connected with the coal formation. Aa in coal, m i 
minerals, had all been spread over the surface of the earth, 1 
in the case of peat and wood at present, then a too easy seed 
would have enabled our ancestors to delve, and clear away A 
greater portion of the inetallic treasures. In ComwaU, 
example, the wild Britons would have bartered away inoal 
the tin and copper, and in the north of England most of 
lead. This exhaustion, going on progressively, would hava 
to a time when the English might have jussessed but a t 
small supply of metals in their own country. 

As it now is, however, the peculiar position of mineral ti 
is the canae of their preservation, and of their yield of otdl 
proportion to the wants and the industry of man. Two grt 
ends are evidently anitwered by theexisting arrangements. S? 
ceasivo generations are successively supplied, and ingenuity M 
industry are increasingly stimulated. There was enough t 
for the " old men," aa the Cornish call the ancient workers 
mines, and they obtained it with facility, having the first n 
aa it were, on the metallic bank. In their mde state, hadt 
veins been previously much worked, tUey would have obtaiol 
Lttle or no metal, baring no machinery or inventive genii 
But when, however, the most accessible portions had be^nwotta 
then the talent of man must devise some method of coping 
the difficulty of deepening mines and fugitive veins. 

Soon mde machinery gives place to more effective, and Uati 
when water-wheels are found scarcely equal to miaiug demaot 
atmospheric engines are introduced, Tha'te are succeeded by' 
wonderful steam-engines of Watt; and still deepening mil 
extending works, and accumulating diificultiea, lead to fchu is 
provement of the steam-engine, until it becomes that beautafulW 
jteriect machine which ia now at work at the Oomiah minea. ' 
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But some recent droumbtances lave giv^en a. new interest to 
he dirining rod. Professor Faraday ia England, and Pliioher 
'ik Germany, have niade several remarkable discoveries in 
UagDetiam and dia-niagiietism ; by wliich wo learn that 
inagnetio properties of a decided kind are possessed by almost 
dJ kinda of substances — wet and dry, -organic and mineraJ, 
Uitmal and vegetable, living and dead, l^aron Beichenbuch, 
tm, lias written a siogular work on magcctio subjects, aud has 
.p»ponuded atrange theories and experiments respecting what he 
'ttnra the Od force, aud certain emanations of Odyle, Then, 
ipun, Mr. Colquhoun and Dr. Gregory have published on 
Btsmeric matters — the latter referring to the divining rod. In 
iis book, On tlie Truths contained in Popular SuperstUiona, Dr, ' 
Babert Mayo states his own experiences and his own opinion 
rfthe divining rod. In 1829, the Qomte de Tristan published 
• Isrge number of ia.c\,3 supporting .the tbeoiy. In 1847, Dr. 
Ifcjo, being in Nassau, thought the locality favourable for 
festiLg the theory, and ex|)erimented by empl(^iug a tall, thin, 
p«ie youth, who " had not made five steps (with a proper rod in 
lis iand) when' the point of the div^ing fork began to ascend 
—■the fork had soon described a. complete circle, and then it 
described another." When, in 1851, Dr. Mayo again tried the 
W, who had grown in health and strength during the four 
Jtttt, the desired result could scarcely be produced at all I 
•tfttfl Iho fects thus briefly, and leave the reader to his reflections 
on iheso deflections. 

Wonders are recently told of the rod as used by Oharles 
Adams, a labourer. Here are the rules for any one who would 
by his hand :- — Go to a hedge, and cut from it a forked twig of 
™dor whitethorn, of one or two years' growth; cut off the 
■Hiall sprouts, then place the end of each fork between th^ 
*XOnd and third fingers of each hand, and apply your hands 
^oaely to each side of the body, just below the short ribs; keep 
we rod in a horizontal position, and walk slowly over the 
Efonnd. K you possess the power, when you arrive over the 
iidden object of search, the fork or rod will either bo repelled 
with force hack agaiust the chost, or attracted downwards 
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L moimtainoua masses. There is a mountain in the 
which U almost a mass of magnetic iron ore, putting one in i 
of the fabulous mountain of aJamant in the Arabian N^ 
Entertainments, which drew out the nails and iron in the m 
ship as it approached the magnetic mass. 

The other metala are confined almost exclusively to the ol 
rocks. Among them, lead, copper, tin, and ztuc are, pro!» 
most required, and aocordingly they are next in abundmoe, i 
in the facility with which they may be obtained. Metals, s 
(US manganese, mercury, chrome, antimony, arsenic, cobalt, i 
bismuth, are more rare and more difficult to procure, lot 
supply is always equal to the demand. In the case of aih 
platinum, and gold, we find some interesting properties inth 
;o compensate in some measure for their scarcity. 

Gold and platinum possess a remarkable power of reast 
those powerful agencies of chemical change which dest 
every thing else. They are never oxidized in the earth, i 
with a very few exceptions, the most powerfiil re*agents have 
them untouched, while platinum will scarcely yield to the i 
powerfiil heat of the furaace. Gold, silver, and tin, are cap 
of astonishing extension, whereby they may be spread over 

tmore abundant metals to protect and ornament them ; and, e 
the difiODVery of the galvanic mode of accomplishing this, 
conceive that it may be carried out to a great exten* 
fiiture. 
From these statements, it might seem possible to construi 
scale of the metab, whereon should be numbered their rels 
degrees of abundance, and then to apply to it another si 
■whereon should be marked the degrees of demand for the mi 
respectively ; and it would then probably be found that 
degrees of supply and demand would nearly coincide. Su 
no candid observer would fail to recognize in such lacts, 
benevolent design of the Author of all good, and the Give 
«vcry good and perfect gift ! 
It ia also striking to redect from what a small space of 
earth's bulk and mass our metAls arc derived. The oompara 
gniAUnesB o£ the largest fissure to the bulk of the whAl^i 
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TOSOOVERT,— THE DITINISO EOD. ^^" 

[■ But some recent dreuni stances liave given & new intei-est to 
Be diriiimg rod Professor Faraday in England, and Pliioher 
b Germany, have made several remarkable discoveries in 
p^netism and dia-magiietism ; by wbicb we learn that 
magnetic properties of a decided Itind are possessed by almost 
lU tinds of substances — wet and dry, organic and mineral, 
iharnul and Tegetabie, living and dead. Baron Eeichenbach, 
too, has written a singular work on magnetic subjects, and baa 
propounded strange theones and experiments respecting what he 
the Od force, and certain emanations oi Odyle. Then, 
■pun, Mr. Colquhoua and Dr. Gregory have published on 
matters — the latter referring to the divining rod. In 
li« book. On the Truths contained in Popular Sv,peraiitioru, Dr. ' 
Herbert Mayo states his own experiences and his own opinion 
of iiie divining rod. In 1829, the ^mte de Tristan published 
ber of facta supportisg the theory. In 1847, Dr. 
Msyo, being in Naaaau, thought the locality favourable for 
tating the theory, and experimented by employing a tall, thin, 
pile youth, who " had not made five steps (with a proper rod in 
bis hand) when the point of the divining fork began to ascend 
— tliB fork iind soon desciibed a complete circle, and then it 
•Jwcribed another." When, in ISal, Dr. Mayo again tried the 
«, who had gi'own in health and strength dnring the four 
jeare, the desired result could Bcarcely be produced at alt I 
•^tte the facts thus briefly, and leave the reader to his reflections 
<"! theaa deflections. 

Wonders are recently told of the i-od as used by Charles 
Adaias, a labourer. Here are the rules for any one who would 
tfJT his hand : — Go to a hedge, and cut from it a forked twig of 
«ed or whitethorn, of one or two years' growth; cut off the 
IBall apronta, then place the end of each fork between fbS 
iHWui and third fingers of each hand, and apply your hiirnla 
llosdy to each side of the body, just below the short ribs; keep 
■W rod in a horizontal position, and walk slowly 'over the 
B<wnid. If you possess the power, when you arrive over the 
Uddra object of search, the fork or rod will either be repelled 
fiik &rce back against the chest, or attracted downwards 
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3 DISC OTE BY— THE DITIKINO KOD, 



Mining discovery has always been an interesting bqI 
should scarcely have thought the divining rod, or ibi 
rod, as the Cornish call it, worth attention, were it 
I find a belief in it still prevalent amongat eome (d 
in Cornwall; and, strange aa it may aeem, I find H 
work on Mesmeriam, by an eminent professor, that the p] 
of the divining rod are treated as real, and aa a. part of fi 
)f animal maguetiBin. The subject is curious, even iti 
la Uluaive or iroaginary. This I do not say it is — letl 
k jndge for himself from the follo\ring notices. ^ 

The virgida dimiuUoria, or divining rod, haa4)oen ik> 
use, and often mentioned since the eleventh centmy. 
down to our own time ami eountry, a Mr. William (3od 
of Plymouth, said to be a, gentleman of known vert 
great chemical knowledge, gained his first knowledge d 
from one Captain Hibeira, who deserted from the Bpajis 
is Quean Anne's reign, and became captain-command* 
garrison of Plymouth, iu which town he'aatisfiiid aeva 
ligent ijersona of the virtues of the rod, by many ot| 
on pieces of metal loiil in the earth, and by an actual 
of a coj^er mine near Oakharapton, which was w 
some years. The captain was of opinion that the o 
rods for this purpose were those cut from the nut or 
and that the virtue was confined to certain poraonfl, 
■ but few ; but Mr, Pryce,* a writer on Gomiah mu 
that the virtue resides in aU persons and in all rods, 
tain eircumatauces. [Query. — Would the usher of 
cod find it a divining rod)] "The rod," says ha, "ur 
by all the metals, by cools, limestone, and springs c^ 
the following order:—!. Gold, 2. Copper, 3. Iron, 
5, Tin, 6. Lead, 7. Coals, 8. Limestone and springs of: 

One method of determining the difibrent attraotifl 
iwl maj be tried by my reader any where. Staat^' 

• See Prjcei ATineraluyia Cornubiensis. folia, 1778.. 
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^rqier rod, with one foot advanrail ; put & guinea under tliat 

ft gad a halfpenny under the other, aad '' tlie rod will bo 

n towards the face, or backwards to the gold, which. 

B gold to have the stronger attraction." The rods 

f TiBed were shoota of one year's growth, that grew 

is fonnd that two separate ahootSj tied together 

Kihread, or other vegetable substance, answer rather 

1 aach as are naturally forked, as the shoots of the 

^ Beldom of an equal gize. Hazel rods eut in the winter, 

m. are used for fiahing-roda, and kept till they are dry, do 

The manner of holding the rod is difficult to be described, j 
"The entail ends, being crooked, are to be held in the hands ia 
pontton :flat or parallel to the horizon, and the upper iiavi at a 
elevation, not perpendicular to ibbut at an anglo of about 
BTsiity degrees." The rod beiug pwperly held by those with 
Irhoia it will answer, when the toe of the right foot ia witLia 
fta aemi-diaraeter of the piece of metal, or ottsr subject of the 
nd, it will be repelled towards the face, and continue to be B 
•rfiile the foot is kept item touching, or being directly over, IHh 
JOblBct — in which case it will be sensibly and strongly attracted, 
Uid be ditHTB quite down. The rod should be strongly and 
■taadily grasped ; the etronger the grasp the liyelier the i 
mttit of the rod — its movement is often deieated ty want of 
•ttention to this. If, too, there be the least jerk or opposition, 
toite attraction, the rod will not move any more till the hands 
aw opened, aud a fresh gi-asp taken. A number of minute 
ttntions of this nature are giTen,and, iffailures occur, people muafr . 
tare been guilty of inattention to the requisites; so, of course, ' 
he lault is not in the rod, 

My old friend. Dr. Smith, or " Stratum Smith," as hi 
plied — because he was perpetually talking upon strata — told 
le he had no faith in the divining rod. He, above most men, 
ad opportunities of conversing about it with old miners who 
cofesaed to believe in it. " Stratum Smith" used to tell with 

at i^ee a story of hia challenging a diviner to find water, itc, 

the rod : the divinor took the xo^'and, going uvur a 



i 



OOKNWALL ; ITS MINES AND HIS 

tract of grouud, he once or twice had the rod jerked down id 
due form. Smith had followed the diviner secretly, as he walked 
Bolemnlj' along intent upon hia rod, and, wherever the rod was 
said to show proof, there Smith quietly dropped a atone. After 
a while, Smith, with a careless air, be^ed the diviner to try tho 
rod again over the aame tract of ground. This the man dii 
and it jerked several times again. Unfortunately for the diviner, 
Smith showed that the rod had jerked in far different spots thin 
it did the first time, where he liad secretly dropped the stones! 
One or two remarkable instances of the supposed efficacy of 
the rod are on record; and a friend of mine assures me thiti 
diviner woiit over hia grounds, near Bath, with a rod, and tlut 

♦ the rod (which was s forked twig cut out of a hedge) actniHy 
reversed itself at certain spots, even when my friend held ou 
of the forks : no researches, iowever, were made in the earth io 
teat the accui'acy of the tiwH I find that some learned mai 
believed in this science, called rahdology. George Agricola, tba 
able and learned German metallnrgiat of the sixteenth centui;, 
and two other learned men of later date, have written upon t^ 
rod, bot say the Evil One was in it — anciently a common, 
though far from satisfactory, way of accounting far woudoB- 
Richelet, in hia dictionary (Art. Maguetle Divinatoire), conieases 
that, after what he has seen, he cannot entertain any doubt aa to 
the rod's possessing wonderful qualities. Others might be 
named; but I will only fiirthcr refer to Bayle, who, in. hia dio- 
tionaiy, in the notes to the article Abaris, gives some curionfl 
feota, with reflections which are well worth reading, I havOr 

J too, some idea that I saw something put down to the credit ot 
the divining rod in Baron Eeichenhach's recent and well-knovni 
book on magnetism. I have little space for any tbisf 
possibly imaginary or deceptive; thei'e may be more connectioa 
between rods and lads than rods and lodes! If turning KUi 
talking tables and rapping spirits would but take to discoveriiij 
mineral veins, we should have less reason to doubt them, tti 
mere reason to bless them. The discovery of one tin or copp* 
Jode, would be worth a thouaaud conSviaei wa.A Msaleaa oomnW" i 
Bica-tiona from any inhabitant oi any oi^teMf^wi. *,\?os!wsb. 
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I But some recent circnmatancea have given a new interest to 
ke divining rod. Professor Faraday ia England, and Pliicher 
b Germany, have made several remarkable diacoveriee in 
ti^etiBM. and dia-magrie'tism ; by which we learn tLat 
jnagnetio properties of a decided kind are possessed by almost 
HI kindfl of enhstancea — wet and dry, -organic and mineral, 
jpiinial and vegetable, living and dead. Baron Eeiehenbaeb, 
KO, has written a singular work on magnetie subjects, and has 
popouDded strange theories and exjjerimenta respecting what he 
pnns the OA force, and certain enoanationa o£ Odyh. Then, 
Wgain, Mr. Golquhoun and Dr. Gregory have published on 
pMineric matters — the latter referring to the divining rod. In 
BIB book, On t/ie Trvi/tt contained in Popular Svperslitvyns, Dr. 
raeriwrt Mayo states his own experiences and his own opinion 
W the divining rod. Ill 1829, the^tomtede Tristan pnblished 
bki^ number of facta supporting the theory. In 18i7, Dr. 
Bbjo, being in Nassau, thought the locality favourable for 
Iwtii^ the theory, and experimented by employing a tail, thin, 
B«le youth, who " bad not made five stops (with a proper rod in 
Y^ hand) whetf- the point of the divining fork began to ascend 
t— the fork had soon ilescribed a complete circle, and then it 
tf*Krtbed another." When, in 1831, Dr. Mayo again tried the 
W| who had grown in health anJ Bti'ength dining the fonr 
BWia) the desired result could scarcely be pioduced at all I 
mate th» &cts thus briefly, and leave the reader to his reflections 
pi lihese deflections. 

I Wonders are recently told of the rod as used by CharleB 
fadaiDs, a labourer. Here are the rules for any one who would 
WJ his hand ; — Go to a hedge, and cut from it a forked twig of 
SbbI or white-thom, of one or two years' growth; cut oS' the 
pwll sprouts, then place the end of each fork between th^ 
WikI and third fingers of each liand, and apply your hamls 
Wowly to each side of the body, just below the short ribs; keep 
WW rod in a horizontal position, and walk slowly over the 
Jronnd. If you possess the power, when you arrive over the 
pdden object of search, the fork or rod wiU eil\»et \)tt tciv&isiL 
mb &rca book against the chest, or BiltracteA io'ira.-«raA& 
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towards tbe eartli. Koda of iron and copper wire have been 
tried with ffliccess, the copper being the better. 



MANAGEMENT AND WOEKIHQ OT A MIKE. 

The owners of thejoil maat first be arranged with; if unJir 
the ancient stannary Liws, bhen on Epecial coadibiona; if not, 
then the lord of the soil grants a sett (the m illin g term), or 
portion of JniTing soil, for a Iea.se of years, as twenty-oue, witli i 
reserved power of putting an end to the lease apon bad wortin; 
of the mine. The lord obtains at the termination of the lease 
all the ahaftis, levels, timbers, &c., of the mine, in good condition. 
He demands a rent (royalty) either in ore, or (as now moi^ 
in money. A ratio of one-fifteenth may represent the arenga 
amount of the lord's daea. Me gets his dnea with no trooblft- 
his land is cat up, but Le has compensation, aad reserved remedy i 
if the mine be very poor; if rich, he may gain an income of« 
thousand a yeai or more a.s dues for one acre of land. Th« 
principal terms of agreement determine the extent of groniuL 
within which operations may be carried on, anit the proportdoa. 
of the gross mineral produce, or its equivalent ia money, wtidk 
the owner is to receive, free of all expense in raising and rondel 
ing it marketable. Often compensation for dam^e done to the j 
BarfLic« is included, with other stipulations local and customary- J 

Mines are now seldom or ever worked by one peraoa alone; 
for esperienoe has shown that a company is best adapted fiv 
oarryiug on the operations — the amount of capital being Is^ 
and uncertain, the risk gn&t, and the time long before adeiitiatB 
returns may he n)Ad& The persons composing a com[>any in 
termed, appropriately enough, the adventurers. Shor^ in 
^reated, which they take up. In the older adventureE the shatM 
irere conuntmly lather sixty-four or one hundred and twen^- 
eight in number, in each miue; hut of late years the ^itits 
have matehally Taried in numbers. In the great Gonaols 
mines the shares amount to 100, and the old number b seldom I 
adopted in moderu concerns. Slines are eitbeir worked on thp 
" C<M4-book sjTstean," by staCutes having ref^renoe to ]>cvati and 
Cbaival^ >nd frandfid. agon \^«ir 01^^^% «s as. oi 
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laoieB. TLe cost-book Bystem will be explained under the head 
tf " Mining as a pecuniary specula-tion." 

The adveuturers are either resident in the eountry or ehe- 

wter© — sometimes many of them will be resident in distant 

towns, and often in London. If the mine be a scrip concern, 

^lere are directors. The practical direction of the mirung work 

fe cou£ded to agents, termed captains, who are generally selected 

ftttm the moat intelligent workmen. The captains, again, form 

*wo classes — the underground and the "grass captains;" the 

U&tt«r being engaged chiefly on the surface works, or " at gra.ss," 

ps the surface is termed iu Cornwall. One captain of the 

igreateBt experience usually gorerns the rest; and he, in conjimo- 

■oon with one or more of the partners, or with some person 

^ipointed as principal manager, attends to all the business of the 

The departments of aoconnts, construction and care of 

si^es, purchases of stores and necessaries, ore dressing and 

■orfiMie works, 4c. Ac, are confided to persons appointed by the 

and princi]>al captain. These one or two snponor 

officers bear the weight of responflibility ; and the subordinate 

captains, whether at grass or nnderCTOund, are all accountable 

tothem. Aa a whole, the captains are a very valuable body of 

•Oen, possessed of a large amount of practical knowledge, and 

Bueh relied upon by the adventui'erH, It is noticeable that, 

«terly, speculators and sharebrokers are anxious to establish 

mnnu^tioiia with the most experienced Cornish captains. 

Tha "purser," who is the chief financial mining officer, is also 

•ppropriately named, as he keeps tlie purse and all the accounts, 

Ud receives and pays all money. Ho is the principal officer ii 

&e generality of mines — in older concemB he was eommonly 

of the adventurers, and was chosen by the rest, and so ht 
■Jso frequently at present. 
At the meetings of the shareholders or adventurers, which 
kes place at intervals of one, two, or three months, the pui'ser 
presents an account of the general state of affaira at the mine, 
Bid produces accounts. At these meetings the beat modes of 
working the mine are considered, and each adventurer may vote 
in proportion to his shares — the m ajoiity of votes always can.7- 
^•'guestitm or {oopoatH Such is the mode of tTonsactm^ 
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affeirs in mmes of established ctamcter, and where the shua 
are not very numerous. In scrip mines, shareholders appoint soms 
party or parties to represent them, as directors or otherwise, and 
the purser reports to them ; in such cases the aSaira of the com- 
pany may be made known to the large body of scripholders in 
Loudon, or some city or town where the company has heea 
formed. At such meetings calls are made, if money is needed; 
and profits are divided, if there are any to divide. 

OFESIKO AKD WQKKISO UPON THE VEIN. 

The form and arrangement of a mioe depends in a great mea- 
sure on the nature of the mineral deposit to be exeavated. la 
working a mineral vein, aa iu a copper or tin mine, the CTcava- 
tions will be formed either vertically, in a highly inclined 
position, and pursued laleraUy, or, as the miner terms it, "upon 
the course of the vein," while the advanced points tend progres- 
sively downwards, or in deyth. This is the reverse of ttie 
mode of working a. coal seam, or horizontal mineral' bed, like most 
of those of iron in this country. In the coal mine the pi-ineipd 
excavations are formed hgrizontally around the bottom of the 
shaft, by which access ia first obtained to the deposit. — (Set 
"Our Coal Fields" P- 130.) 

A few explanations of the principal terms will be usefiil at fl» 
outset In the technical language of mining, pits opan to tliB 
surface are called ahtijlu ; those not open to the surfao^ fettt rank 
from one gallery to another, are called (in Cornwall) winaa/ 
horizontal galleries excavated in mineral veins are levdt, and 
wmilar galleries in rocks (not veins) are crosa-cuts. The prin- 
cipal gallery, or tunnel, through which the drainage of the mine 
ia conveyed, is termed the adti, or adil-lesd — all excavations 
made horizontally are designated drwtTiga, those directed down- 
wards girikiju/a, and those upwards risini/a. 

Before commencing operations it is essential to ascertain the 
hearing or direction of the vein, or lode, and also its dip or 
underlie — that is, the angle of inclination which the lode nmke) 
wJtb tie plane of the horizon. T\iew'i\vvft^'mjq'o6*iwcrtaiii«! 
by siuking a, few shallow pita ti^m tt\e Noie., raii, -w^iea '4«i 
Oiquired informa-tion is obtained, the \cvq. ma^ "Ba sa?^ 
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either by ainTriTig upon its course from the surface, or by forming 
a horizontal passage to intersect it, commencing from some 
neighbouring valley, or the lowest convenient point on the sur- 
&ce. The former method is generally adopted — a spot being 
determined for the shaft, it is frequently sunk in an inclined 
cliiectiou upon the course of the vein ; or, if intended to be per- 
pendicular, it is commenced upon that side towards which the 
Tern inclines or underlies, and at such a distance upon its '' back," 
8s to come down upon it at a given depth, say ten, twenty, or 
thirty fiithoms. 

In a verbal description of a mine, it is impossible to detail 
each process separately and completely at once, because the oper- 
ations are very much connected, and many are prosecuted 
together. I must, therefore, be forgiven for partial repetition, 
and for anticipation of some operations, in order to complete one 
part of my description. Thus let me, for the moment, go through 
vith the shaft, and then return to the upper portion of it. 

After cutting the vein, there are two modes of proceeding with 
the shafts either continuing it perpendicularly through the vein, 
w obliquely upon it. The former, though more expensive and 
tedious, will perhaps be ultimately the most advantageous. 
The process is generally, in Cornwall, extremely slow, owing to 
the great hardness of the ground, and one fathom, or six feet, 
per weei^ is not thought very poor progress. Suppose, how- 
ever, the whole work completed (which, of course, involves the 
pio§;n9 of other operations of mining), and you will have ore. 
A dndnage shaft is shown in two sections, p. 140, exhibiting 
the upper and lower portion of the shaft of one of the deepest 
copper mines in Cornwall — ^with the position of the ladders for 
the workmen to descend, and the pumps for raising the water — 
which, with one lift and one piston, often raise it 150 feet, the 
loain rod giving motion to the pistons of the different lifts of 
the pomps, and being either impelled by a steam-engine or water- 
▼heeL The pipes are generally of iron. I shall speak of steam- 
engines at the mines presently. 

Shafts are commonly sunk of & rectangular foxin, exce^Vvciwa 

ual mines, where the form is generally circular. TVioaa irAfcxA^^ 

^Oeexinction of ores (called "whim-shafts" where \iOT^fe-NAsMa» 
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are employed for 
ing the prodi 
ally six feet by fort 
meter, and tliupe 
for drainage (called 
Bhafta ") vary from 
feet hy eight, to 
ten, or more. (Jn c 
the shafts are n 
monly about sere 
foet in diameter.) 1 
depth becomes coq 
many of the first 
rendered in a g 
sure umleK, eitl 
their inclined ^p<J^ 
from having ] 
the vein at a sliallo 
and thus reqoi 
" cross-cuts " 
commencing tb« 
levels. Hence, in 
mines, a double lii 
will often be foua 
along the coarBBOi 
cipal Teiiis, ail4' 
three shafts 'wffl' 
opposite eaoli oH 
secting the saroQ 
vein successively 
depths. In Bome< 
mines tbey sint 
-within a few fiitlic 
other; one, the 
being of large d 
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ia better than haTing one large libaft divided bj 
s paftition of timber, or, as the CD»I<miners would saf, '' brat- 
•fed." 

To aink shafts in deep mines, ho as to cat a lode at the lower 
levels, ja a work of no little skill and labour; butitia mnionly 
■well executed by the Cornish miners. To sink a parpen tUcttlar 
^lafc to a depth where it is calculated the lode may be cut, 
TOilJ seem to require little skill ; but it must be admitted that 
great skill is required when, as is Bometinies the case, the sKutb 
is Slink in several portions beneath each other at the same time. 
Then each piece of work, to save time, is commenced at difler- 
tBi levels, and mast be so accurately worked, that the different 
piMea may ultimately exactly fit into each other, Sevetal in- 
atanees are on private record of work thus performed with great 
preriaioii. These remarks, however, rather apply to miaea already 
in work. Jjet ua return to a ccmmeneing mine and its shaft. 

When the shaft has been sank to the depth of about sixty 
.ftet, a horizontal gallery or levd ie cut in the lode, say both 
kraards east and west, the ore and materials being raised by a 
Wnmon windlass. As soon as two sets of miners have each cut or 
driven a level for about one hundred yards, they cannot proceed 
Swwant of air. In anticipation of this difficulty, two other seta of 
miners have been sinking from the surface two other shafts to meet 
them, and from these the ores and materials may also be raised. 

It is evident that by thus sinking sh&its a hundred yards &om 
•*cii other, the first gallery or level may be prolonged adlibitiim. 
ftit while this horizontal work is going on, the original or en- 
shaft ia sunk deeper; and at a second depth of sixty feet, a 
•teond level, or horizontal gallery is driven east and west, re- 
iMving air from tlie various ]ierpeiidicular shafts, which are all 
Bilk down so aa to meet it. The main, or engine shaft, is then 
Miied deeper still ; and at the same distance (tea fathoms, or 
lity ffeet) is driven a third and then a fourth gallery. Thia 
lay be continued to any depth. 

It vill he further evident that these shafts and galleries 
Ivide the loda into solid rectangular com^iartmenta, et 

dimenaioD, three hundred feet in \eng^."fa, \s^ sis.'c^ 
ffl ieigfit These Bia^Bes of three Iwmdiei feet »ift w 
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■nbrlivided bj small perpGndicular shafts into three paitsj a 
ky this management the lode is finally divided into masses call 
pitches, each sixty feet in height, by about thirty-three feet 
length. In Corniah mines, the sinking of shafts and the driTU 
of lerela is paid by (lii-work or taak-work, at so much per fathoi 
to this, the miners receive a small per centre of tl 
' induce tliem to keep them as separata as possible iro: 
the deads, or portions of the lode in which there is no ore. 

The increaae of these shafts and galleries, as above describei 
tends to shape oat a mine as if it were a large upright comma 
idow with numerous small panes. The wooden iianif 
'flfforfc of the window, hoHing panes of glass, would repreeen 
■the perpendicular and horizontal excavations, the shafts and to 
galleries, while the panes of glass would stand as the rectsn 
gnlar masses of rock just noticed. The purpose of these ere* 
Tations is not so much to get immediately at the ores which. «( 
produced from them,as to put the lode into a state capable of bdaj 
worked by a number of men, who are now to take the "pitchei 
Before I mention their work, let us examine their tools. 




In these figures the reader may recognize, on the iigSt[* 
Itjimier's pick, his wedges, and his shovel. Ranged under each otli 
mccessively in the left row, are the blasting or ehcMjting toob 
ler, consisting of Ms RVeAge oi: maWKt^tia borer, hia dj 
ing-box, iiB needle or nail, his acra-^T.a.ui'yia tam^mcVas.' 
must add to thesOj powder-homa, tm cMttiigea, a:^^ ^ o ^ ri j^ 
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ATlieii tlie lode has been divided, aa we have siiid, it is open 
&e inspection of all the laboui-ing miners in the county ; and, 
in admirable system, eacli mass, or " jiitch," is let by publio 
ipctition for two months, to two, or four, or more miners, 

may work it aa they choose. Theae men agree to break 

1 ores, wheel them, raise them to the auriaoe (as they say, " to 
u"), and to pay for the whole proceaa of dressing the ores 
faired), and therefore of the espenae of bringing them into 
I condition for the niai-ltet. Tlie ores so raised are sold 
[y week, and the miner immediately receives hia tribute or 
sentage for which ho agreed to work. This varies from six- 
Kto thirteen BbDlings in the pound, according to the rich- 
lor poverty of the ore produced. Should the pitch happen to 
BOnt badly, the Iributer bus a rig-ht at any time to abandon 

bargain, by paying a fine of twenty shiliinga. Wben- 
■ao abandoned, or at the expiration of the lease, the pitches 
i put up to auction anew, and let for two months more, 
le may be getting richer, and some poorer, as the work pro- 
!^ and thus public competition practically determines, from 
! to time, the proper proportion of produce which the miner 
iWld receive. The different pitches seldom turn out to be of 
ir value; and they are, of course, worked exactly in pro- 
mto their produce. In one the whole vein is worked out, 
linother only a portion will pay for working, while many will 
)at so poor that no one will bid for them. This subter- 
1 lottery abonnds in blanks and prizes. Sometimes the 
ie gets suddenly rich in the pitch, sometimes poor; sometimes 
isoomes " wrung up," or impoverished; sometimes it heaves, 
ioliiera altogether vanishes. Tributing, therefore, is a business 
en judgment and close application. Two miners 
a take a pitch together, aometimts fether and son, and then 
Mb each other of work. The wages of tributers on the 
n^ wiS be found in my analysis of Fowey GonBo\a unwa. 
^aniingB per month is about the ordinary late ot spis- 



■ .amongst tributera on the average; but the variations in & 
■value of the work must be considerable. In 1837,the averagec 
tributera' wagea was fifty-eight shillinga and twopence per mon^ 
— and of tnt-workmen, fifty-three Bhiliings aud eiglitpence. 

The mode of payment ia tribute and tutwork ia wisely nudf 
different. In tutwork, or taskwork, where the miner is em- 
ployed in sinking shafts, driviiig levcla, etc., the object being ts 
extract from him as much useful labour as possible for a. givoi 
Bum, he is paid at so much, per fathom. In the case of tribnt' 
b ing, where the quality of the ore raised is equally as importtiiit 
I as its quantity, the minor receives a certain per centage on tiA 
I actual value, at the rate of so many shillings in the pound of 
I th&t value. 
I The system has been found to work admirably. The ownea 

■ of the mines, or the adventurers, thus avoid the necesairf 
of looking into the details of so many operations ; and jet it 
is the interest of the tribaters to make for them as much gun 
03 possible. While, therefore, the tributers do all they cu 
to enrich themselves, they muat, at the same time, enrich tia 

I adventurers, unless they defraud their employers. Some minen 
I vill steal each other's ores, or, if they come to a very good hia, 
I they will occasionally hide their ore wnder the rubbish or deadj^ 
I with the view of making their profits appear inconsiderable, and 
I lioping to be able, at the end of their oontract, to take on th«il.' 
1 pitch for another two months at a low rate. Perhaps they mtj, 
a this; but sometimes the biter ia bit, when he fisdlj 
I that another miner, who has conjectured the plan, has di*'j 
[■flovered and carried off the hidden treasure. 

non fraudulent attempt is combination between tw] 
one of whom ia working very rich and the other vei^ 
The worker of poor ores has perhaps bargained tW 
iceive thirteen shillings out of every twenty shilling' 
)re, while his friend who is working the rich onail 
e shilling only out of twenty. These two triboteii 
e to exchange some of their ores in the dark chamberei^ 
» mine, and then to dj^io t\i«ii ^osa -^Tofifea, which arerf' 
B very large; for by tbia mKnagsawsa's *Ovie^ ^lA^'-osABii* 
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shilHug, no less than tliirteen shillinga out of twenty for a 
iaon of tlie rich orea, while they lose but a trifle on a oorre- 
inding portion of the poor ores. As, however, tlie captains of 
1 mines have been brought up in them, they exercise a rigorous 
rutluy into all suspected tricks of this kind. 
In moat large mines there is a printed sot of regulations, to 
iiich all the miners working there muat subscribe. By these 
^nlationa fines are fixed for the non-fiilfilment of contracta, 
'feicL fines are suf6.ciently heavy to prevent the contracts from 
ring abandoned, while any fair prohability exists of their being 
impleted at any reasonable rata of remuneration. Of conrse, 
le tributer will not pay a fine of, say, twenty shillings out of 
leie caprice, and by continuing the work, rather than pay this 
B6, he sometimes fiods the pitch to turn out well. The regu- 
prescribe other such rules and fines as are found essential 
proper conduct and management of the mine; and, by 
this simple code, the result of mutual and acknow- 
iterests, it is found that th* necessary discipline oan be 
over large bodies of minera. 
piece of tribute work may require the labonr of many 
the bargain is taken, and the contract made with one 
Each gang of men accnstomed to work together, 
of their number to represent and act for them on the 
ited for the " setting" or '* survey," when the men as- 
id the office of the mine upon a small covered platform, 
it of wliicb the agents make their ap]iearance at the ap- 
ited time, with a book in which their previous examination has 
3gistered. Every piece of work in the mine is then called 
succession, and accurately defined, and the men make their 
isitions for working it as above intimated. The captains 
previously examined tlie various pai'ta of the mine, and 
determined, to the best of their judgment, the value of the 
irent pitches. The men, on the other hand, have also made 
estimate of their chances, and the terms they will ofier. The 
captain puts up the various pitches to auction, the biddings 
ig (conti«(y to what we commonly ex'pect Mi\«45iii'^V 
lie price Le aamea, which ia generally b.^jo'^b 'iiiiA. -a^wSa. 
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ahould he given. So mucL do the prospet.'ts differ, 
tribute may 'be as low as threepence, and as high 
aliilliiiga in the pound. Though the takers of one pitoH 
from two to twelve in number, it is usually contrived that then 
ahall be at least two for each "spell" or "core" of eight honn' 
labour. Thia partnership isi termed a pair o/mai, whatevertlM 
number may really be. 

The exact time when thia system ■was introduced cannot hfl 
preoiHelyascertained,but it wasinforcein 1765. One remarkable 
excellence of this system is, that it prevents strikes, 
nnheard of in the Cornish mines, Mr. Babbage has been« 
interested in the system as to recommend it to general attention. 
It fosters the virtues of caution, and economy, and forethou^ 
in the workman, and prevents jealousy and heartburnings froa 
iavonritism and caprice. The tributers are interested 
mine, a& they pay something for the use of the fixed machineiy 
for raiaiug the ore, and also for the wages of those who wash and 
then prepare the ores fur sale. 

The coarse ores, requiring more dressing, are let out by A 
separate contract. Each core (corpal) of two or three men, 
works eight hours, and ia then succeeded by another COM, 
especially in the tutwork, wliich then goes on night and dny, 
it must be advanced considerably before the tribut^ire o 
Bet to worL It can hardly be said that the Inhviers work 
regularly, as they have more liberty. They seldom buy op own 
any of the implements or niaterials they employ; for these art 
provided by the company, who charge the miners for the 
them. There is a custom of advancing money to the minsn 
called suhaisl, that they may live until the value of their tfO 
monthB' earnings isdetermined; and often thewomenand childra 
working above-ground are paid in the same manner, as tta 
trihuters and dressera cannot find means to pay their sub- 
ordinates as they proceed. I found a similar custom prevailiaj 
ill the lead ndnea of the north of England, of which I sliall gi" 
some examples in a future work. The payments to tril 
and tutworkera in particu\a.r CcmwRti lainea can be 
fluaJ/ais oi" theCoiisi)lidatedlAine3,si,Tiiot\.\ie^w««3 
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the Eystem ia ao peculiar, and ro wuch admired by some, tie 
(llowing special details may be acceptable. Ttey fonn a fair 
BHmple of a tributer's two monthly account at the Devon Great 
onsols mine, the acconnt beingfor August and September 1849, 

rr»Mfe.— The ore sold for £183 : 3 : 2, and, aa the tribnta wsm 

. 6d. in the pound, the share for the trihaters was £68 : 5 r 9. 
'rom this sum thefolloning items were deducted — candles IOS&ib, 
J £3, 12s.; powder IQSfei, costing £6, 10*.; aafety fusee, 
a,9«.;hilts,la.M;caDB,2s.6i^.; sayfs,68.; locks.ls.Si/, ; smith's 
»tB,£3:19:6;dra,wing,£3:0:ll; dressingcost,£6 : 10 :8; use 
rgrinder, &s. lOd. ; sampling and weighing, 17». Gd. ; subsist or 
loneydrawn, £36, 18s.;— total,£63:lS;2. The men had drawn 
1 largely that they had only £4:7:7 to receive on pay-day, 
at the actual costs amounted to £27, or about 40 per cent on 
le tribute. 

Subjoined is a specimen of tutwork in the same mine, and 
hereby the two kinds of work may be compared, 

Tuttoork. — The contract was taken by six tutmen, in 
lovember 1849, for as much work as they could do within the 
loutb. They were to drive and excavate a horizontal passage or 
jUlery seven feet high by seven feet wide, and were to be paid £7 
BT &thom for ao doing. Wben the month was out, the quantity 
EOavated was found to be three fathoms three feet four inches, 
■hich gave the amount of the earnings £24 : 17 : 9. From this 
imthe following deductions were made ; — 48fiscandlesi,£l,12«, j 
l01bapowder,£l :13:4; safety fusee, 6s, ; hilts, 3rf; cans, 28, 6(/,j 

lith'a costs, £2:6:10; drawing, £1:15:6; doctor and sick, 9», ; 

-total, £8:5:5. These deductioos left a balance to be divided 
fmongst the six tntmen of about £2, 16*. to each for a month's 
rotk. 

It is evident that, of the two sets of bargains made by the 
iroprietora, those most easily settled relate to the tutwork and 
dressing. The tutworkers, or tutmen, can readUy judge of 
Ihe hardness of the ground to be excavated, and of how much 
raght to be charged for excavating a fathom of it; while the 
liessers, who perform the surface work on the coarser ores, can 
see before them the kind of materiai oa ■w■\uc\l.^,^lfevs^BIBlWBE.■ 
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IB to be bestowed; bat the (rtSirfw has to a Gonsiderable ext«nlll 
to work in the dark, not knowing whether he may be fortunati 
or uufortimute. 

Although the Oomigh miners hold a high rank amoDgal 
English workpeople for their general conduct, it may be qnes 
tioned whetlier this is not rather due to other causes than tb| 
excellence of the ayatem of tribute and tutwork. The 
planatious which I have given of the systeni of labour and 
payment amongst the colUera in the north, in my previous bod! 
also show exaellencQ of plan and method; but still the coDii 
»pe as often ready to strike as if they were most unfiiri; 
dealt with. 



DBVELOPMEKr AND EXTEK810N OF THE MIKE, 

All the underground work of the Cornish mines, as may 
imagined from the preceding explanation, ia of two kinds — l.wori 
for discovery or development; and 2. work for extraction u 
reduction of ores. "We might distinguish these two kinds 
work aa dead and live wm-k — the dead being that which proceed! 
in the dead rock, and the live that which is concerned 
tractiog and pulverizing the ores. When it can be managed 
the moat auooessful plan of mining is to carry on these two kinH 
of work simultaneously, and to make the hve work anbordinaW 
to the dead. It is usual in mines worked on a large scale, antfl 
for continuance, not to take out all the ore which could be uft" 
mediately obtained, but to leave it here and there, to be workw 
as the general prospects of the mine may require; and to fofiBB 
a sort of reserve fund of ore, to which the minera may ha-rfP 
recourse if less is raised in the mine generally than could b* 
desired. The ores thus reserved in various parts are ofta* 
termed the eyes of the mine ; and when it may be necessary, btM' 
pressing circumstances, to remove them, the process is espiWi 
aively termed — picking out tlie eyes of the mirts. By thus pidtin^ 
out the eyei, and sending them to market, a fictitious valnaiVi 
aometimea inijiarted to shares — a jroceaa aiui\.c^vja V. 'fliaSiW 
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pated to Bomejoint-atoot transactions — namely, pay i ng divicIenJs 
wt of capital. 

A good idea of the mode of eitendiug metalliferous minea in 
Cornwall, will be obtained fay a brief inspection of some modela 
the mining model room of the Geological Muaeum in Jermyn- 
Btreet, London. There the contrast between the modes of 
wridng coal and copper or tin mines will be seen at a glance; 
ftfl model of the coal mine being nearly horizontal or flat, and 
ftlt of the metal mine nearly vertical or upright. Them are 
temtiful models of a Newcastle coal mine, and of Dolcoath mine 
tn Cornwall. For those who cannot visit the Museum, I know 
DO better suggestion than that of two windows, the coalmine 
''eing represented in its system of panel work by a window lying 
te on the ground, and the copper or tin mine by a window 
rtiuding upright in the house. Or, if the reader will gaze upon 
stone-budt wall, he may suppose the elevation to 
i^iWaent the vertical section of a Comiah mine, the several 
(tones representing the masses of rock containing the lode, 
"16 joints indicating the horizontal levels of the mine and the 
TBttica] communications, whether shafts or winzes. 

A mine, however, does not present so much regularity as 
™^t thus be supposed. In mines which are not very prosperous, 
of the passages are very low and confined places; though, 
pnerally in the Cornish and Devonian mines there ia ample 
IpWe for all nsefiil purposes. As the mine proceeds, the aeotion 
*outd present a still more irregular appearance. The open spacM 
'ienoe the ore has heen taken vary very considerably, according 
*(i the breadth of tho lodes, and the amount of ore in them. The 
wiemay be broad, and yet not contain ore enough to be worked. 
It may be thin and rich in one place, and comparatively poor 
another, or the reverse. On the questions of working, the 
^ef agents decide according to their skill and judgment. 

Heavy expenses in works of discovery can only be profitably 
teme by mining establishments of magnitude, which, by send- 
Bg np a fair general amount of ores, can afford to appropriate 
certain proportion of the profits for the expensiea of diaoovaCY, 
ieFowey Qonsola Mine Las long been 'known as a. gwA ftia.-oi-'^'a 
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of ttia character, and expenses are there incurred for discoveiy 
■wliich would be niinoua if the minea were divided into three Of 
four separate adventures. 

In raising ores, the miners generally work from the " ba<k" 
or upper part of one level towards the "bottom" of another, nnd 
the excavations are so aiTanged, that the ore nmy readily £iil 
down to the level below them, whence it is carried in t 
waggons to the shaft, and thence raised to the surface. 

The extraction of an esteusive mine is Tcry lai^e, though not 
so large as that of a similarly extensive coal-pit, where neailj 
the whole of the mass raised is mora or less valualjle. At tin 
Consolidated Mines, the daily extraction in good times VM 
about 200 tons, a large proportion of which was raised from* 
depth of from 200 to 300 fathoms (or 1200 to 1800 feet). 

The extent to which mines are worked as relates to spaoe, rf 
course depends upon their age and prosperity. Success hm 
perhaps more to do with the extent of excavation than tinia 
A striking example in point is given of the Devon Great ConsA 
mine. When it had been at work only five years, it was found 
(iu 1850) that there were 5853 fathoms, or nearly seven milM 
of excavation, some vertical, and some horizoutal, Aboat I 
thousand persona were employed, and, in the operations in vrhid 
they were engaged, they consumed every month above 300011* 
of gunpowder, and 400 dozen lbs. of candies. There were BUt 
water-wheels at work, two for pumping out water, two ft* 
drawing up ore, and two for crushing oi'e. One of the waW- 
wheels ia forty feet in diameter, and the water to turn 
brought from a distance of two miles, and, by aa ingeuioua a^ 
rangement, the water pumped np from the minea themselvw, U 
made to do duty fay assisting to turn this wheel. There are also 
several steam-engines in this extensive concern. 

The extent of excavatioQ in one of the largest and mtst 
celebrated mines in Cornwall, viz., the Consolidated Mines, wM 
as follows : — The total amount of sinking, including the winM^ 
or underground shafts, ex<;eeded twelve miles of perpen- 
dioul&r depth ; and tUe horizontal ^Ueriea were, when put 
together, forty miles in. leag^Vi. 'Y^ieae toneoauma -w'-Sii; 
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Mmarkable, whon the hardness of the rock, and consei^uent 
ibvuesa of the progress, are remembered. 

TiJdng a period of twenty years {ending June 1838), Mr, 
E^lor estimated that about 37,330 fatlioina had been ifriiwn hori- 
ntally, and about 18,000 fathoms sunk in winzes and shafla, 
•king a total of nearly aixty-three raUes 1 
It will be remembered that there is no hght in the mines 
Mpt that afforded by candles, conveyed by each workman. 
id) miner has a candle, which is stuck close against the 
ill of his gallery, by means of a piece of clay. Beaidea 
le boys employed in the galleries, there are also boys 
igaged in wheeling the broken ore, ito., to the shaft, and 
of these has a candle affix.ed to his wheelbarrow by 
coniBDOii mining candlestick, a piece of clay. The men 
rtere each other every six or eight hours, and continue work 
6y those reliefs) uninterniptedly, except on Sundays. Not- 
riliistanding this incessant labour, the progress of the minor in 
KeaTiting his gallery ia vefy slow. One, two, or three 
Hi m a week, or a few inches daily, ia often the whole resnlt 
((thfl united excavations of twenty or thirty men. In loose 
MB^aad in killas or clay-alate districts, they perform more; 
^l as the lode is rarely as wide a.3 the galleiy or level, it be- 
necessary to cat away tlie solid rock on each side, which 
i often very hard, even while the lode is somewhat soft. 
1 mines the progress is more rapid, because the coal is 
Wmparatively soft, and the containing sandstones and shales can 
lily disengaged. The difference of the two is that 
«f working in granite and killas, and working in sandstone and 
wslpartiogs. Indeed, when you learn the extent of such a 
Dolcoath copper mine, which is 1 800 feet deep, you are 
Woiiiahed at the wonderful industry whith, for about a century, 
IM been brought to bear on the hard and iramenso masses of 
'Ook below your feet. The minera there must have beengenera- 
lumg of human moles pursuing their alow hut certain advances in 
candlelight, blind to all the glories and gewgaws of the 
■"ppsr world. While merchants were trading, ciosa\nj ocsKBi, 
comjjasn/ng- sea and land for gain j 'wtile ariaiea ■««» 
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contendiDg on embattled plains ; mhile HngB, and print 
counsellors were counaelling, and plotting, and triumpl ~ 
foiling; while ministries and parties were coming in tc 
ont ; wbUe politicians were blustering, and mob orators 
ing grievances ; while the fashionables were trifling life 
in balls and routs, and concerts tind coquetting ; whUe^mj 
the whole world " at graaa," waa unconscious of Dolcoath 
there they were, some two hundred of them (many placed 
feet underground), picking and hammeriDg, blasting and 
ing, tut-worlcing and tributing, to send up copper for 
for tea-urns, for tea-kettles, and for trinketa^ — and doing aBi 
at the rate only of a few inches' advance daily ! Truly, a 
Cornish mine is a subterranean monument of human 
and perseverance — a reversed pyramid, with countless ■ 
and living muinmies^an underground palace, or wortl 
or prison, just as you cbooso to look on the bard dark : 
the sparkling lude and the glimmering candles ! 

Most visiters would consider it a prison ; for the n 
presence of water, soaking through the crevices of the 
and intermingling with the dust and rubbish, keeps up a i 
succession ofdiHuial and dirty puddles, which literally ds 
spirits of those wbo pass them the first time "for pleasurel 

Gunpowder was first used for blasting in mines in Hungaiy I 
Germanyabout 1630.* It wasknown in Somersetshire in 1634, 
after which the Comisb miners became acquainted with it Tb* 
annual value of the gnnpowder used in blasting in the ConiijA 
mines has been estimated at ^13,000, the quantity being alonl 
three hundred tons, of two thousmid pounds each. In Fow*7 
Consols' annual account, we Bee the quantity of gunpowder u»l 
in one year, in that one mine, was 90,1001b3., or foHy-fivo to» 
one cwt. in weight, the cost of which in money was X1929, \Sl 

* In one caoa in the Hftra monntiLinB in Gerraanj, aworkman wuemploj* 
ei)thtj-eight liunm In boring a hole four inches deep, during which tlm>«* 
hundred and one borin); anient were rehordenod, tventj-di remounted ott^ 
bUcI, and ono hundred and twcntj-six enliretji dcnirojed. — iDBtoncei of ahM^ 
equal difficultj uia> haro ocourred in Enjjlund. It is astonishing what !»* 
gress has been made nnderpronnd bj the employment of RBupoivdef, Ml*" 
cmU/ irlten compared with the litUe tUat coold hare been effected widimllt 
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■-mining proceecla, timber uiuat be brought down and 
I When hollows are iucreased io the workings, the whola 
■ of the superineumbeDt masses has to be npheld. This 
le doQB by props, and croesinga, and supports of timl 
1 various forma and directions. The quantity of timl 
I for propping up, and dividing, and alaofor descending the 
I in short, for keeping the whole in working order — ia em 
' Ton might imagine that a whole forest of timber is 
I under the mining parts of Cornwall, instead of growing. 

alopes and mountains of Norway. Norwegian pine ia 
I be the timber best suited for the purposa 

In a gallery it may be euffioient to support the roof al 
neaoB of joists placed across, bearing at their two endsi 
I rock. Or the roof and two walls may 
[ be upheld by means of an upper joist, 
f ,8, called a cap or cornice beam, resting 
two lateral upright posts, or 
l.atanc/iiona, a b, to which a slight in- 
[ olination is given. More compli- 
I cated arrangements are niade in par- 
I ticular cases. 

In shafts the timbering is often 
I considerable. The wood-work aome- 
[ times consists of rectangular fi-ames, 

po 13 more convenient for tlie 
I Spars of thisai-e placed asunder at distances of from ayardtoi 
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I yard and a half. This kiad of timbering ii 
I adjoining figure : — 



represenled in 
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I That figure repreaents the vertical section of a shaft, ia which 
■ nay observe the sptuws allotted to the descent of the minora 
I, to the drainage of the -waters by the pump P, and 
I to the extraction of the mineral aubstancea by tha 
'< Various cross timbers are shown by a, 6, c,/ A, A, while 
5 show the uprights. E is a pump cistern, and V W 
bet ways. This shaft is excavated in the line of the vein itself. 
The rock enclosing the vein is shown in this figure, which ia 

■J vertical section of the same shaft, 
r^t angles to the previous section, with 
Tiew of showing the modes of supportiiig 
re minutely. 

For the total quantity of timber in use J 
II rnirnug purposes in Cornwall, it wouldS 
re no less than 140 square nailes of " 
t of Norwegian pine, averaging i 
mrth of 130 years. The ago of the tiiE- 
iriuybe inferred by counting the rings ' 
lit In the year 1836,* the oonsnmptioi 
r timber for mines was 36,200 loads, o 
H,800 trees. The cost of timber imported i 
B £176,000 ; the drawback in tke duties of which amounted 
IDWly £82,000. The annual cost for timber in Cornish and 
" I amounted, in 1834, to £50,9-17; in 1833, to 
K4,B63; in 1S36, to £94,138. 

DESCENT ASD ASCENT OP THE MrSESi MAN MACHINES. 

The descent and ascent takes place by ladders, which were 
Dearly pei'pendicuiar in ttio mines, and fifty feet 
f. But in pioportion as the mines have been worked deeper, 
ladders have been shortened to about twenty-iive feet, and 
(been placed as slopingly as possible, in order to ease the 
B^ whose weight is thus rendered more dependent upon his 
tvnd less upon his hands, than it was before. The distance 
fkt^ to step in each ladder ia from ten to twelve inches, 
Steps are usually of wood. 

&trmr traa a rery Bpecalative one. In 1837. the loads weieWJlW-, mA 1 
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At the foot of each ladder is a platform called a " soUar," witli 
an opening or man-hole leading to the next ladder benentl^ 
which is generally parallel with the one ahoTe. Thus, as soon 
as a visiter thinks he has got to the hottom of the ladder, and 
tho bottom of the mine at the same time, instantlj his guiJi 
opens a trapdoor, and disclo'ses another ladder as long as tht 
last — thus, in plain prose, revealing in the darkest deep a Iohw 
deep. Bat perhaps the miner does not descend a quarter of tliB 
■way down the shaft before he comes to a level, which he mult 
traverse to a winze, or short shaft, which leads him to a Iswl 
that is beneath that one ; ajid he may even have to traveiw 
Bome portion of this to a third level. In such cases the ladder- 
travelling is rendered less fatiguing, by being varied and brokaiL 
up iato short journeys ; but it is still £itiguing enough in dee^i 
min^ to cause the action of the poor miner's heart to be feeUtt 
and irregaiar on hia coming to the surface — exhausted by his 
day's labour and confinement. 

At the surface, moreover, he gets into an atmosphere of perhspa 
thirty or forty degrees Fahrenheit, fi-om a subterranean tem- 
perature of eighty degrees, in which he has used great bodily 
exercise in a most disadvantageous position. You can soon diff- 
tingubh an old and a young miner by the rate at which they 
respectively ascend the ladders. The young miner, anxioiia to 
get a mouthful of fresh air, and a mouthful of hot tea or ooSsBt 
will mount tho ladders with speed and exertion, in conseqneM* 
of which he is mitch more distressed at the surface than the oU 
and experienced men, who come up slowly, and use as littl* 
eiertion as possible. 

Supposing the depth of tho mine to be, aa in one instance, S8> 
fathoms, or 1680 feet, then this extent has to be traversed If 
ladder-travelling perhaps twice in a day. This will appeal' mo:* 
distressing if I use a form of illustration I adopted in speaking Qp^ 
Monkwearmouth coal shaft. The Monument of London pilo^- 
eight times upon itself would about equal the 1680 feet : imagiiJ^ 
a poor miner asceniling eight Monuments in succession by slippo]*^ 
ladder3,after ahard day'awork underground! Someoftho 
require the space of one hour to ascend from the deptha to ' 
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Do as tihey wil^ the fatigue of the mioers la excessive and 
be 'waste of flesh., mental energy, and animal spirits is grievous, 
Bi addition to the imminent dunger of accidents. ISow all this 
laily waste and fatigue are going on ■without the knowledge or 
thoaght of the greater part of our raue. It ia, then, worth our 
while to explain and consider the anbjeet a litlla 

Of eonrse the labour will vary exactly with the depth of each 

mine. To take an instance in extreme: the shafts alone of ono 

ffline, when taken together, compose nearly twenty mUes in 

dflpth heueath the surface, the perpendicular depth being 1652 

fcet, or nearly five times the height of St. Paul's from the cross 

tO' the ground, which height is 340 ifeet. Any reader can 

■ta^tathe enormous labour of a. poor miner, who may have 

^^^^K descend and ascend some such depthsas this, in addition 

^^^PP^'s work and confinement in close pkces. Some few of 

|i^%)rlunga, in the old mines of Cornwall, approach, in the 

above estimated, no leas than 2000 feet in depth, and 

Jliese depths can only be reached ly ladders, aa I have already 

''plajned. thou grumbling derk in London, city, whether a 

JonsB, Smith, or a Daviea, whose daily fiitiguea only extend to 

HMsacentiiito, Wid descent from, the trim oomibus that takes you 

« or from Peckham Rye, or Brixton Hill, or Kennington 1 Only 

"'ink for a moment of travelling some four or five timea the 

^ht of St. Paul's daily — befor* and after work I O thou 

5'MrulouB socialist, demagogue, or artiaan, who canst sit in a 

^OOlfcrtabJe coffee-house, under a flaming gas-light, inuiiediately 

"fore and after work — ateppiug out of the factory or workshop 

™to the eofiee-shop — or in your own snug back parlour, by 

'^'Ur own fireside and murmuring tettle— do but think for a mo- 

''^tit of the Comiah miner, and what be must do before he can 

^*«ii home or house! 1 fully believe that the best cure for 

^*content and gloom, glowering muggiahnesa (if I may coin 

'<*rds), in fortunate workmen, would bo to put them upon the 

^^adniill of 8 deep Cornish mine — for a temporary treadmill it ia. 

Xet ns estimate the tiling in figorea If yon suppose a man 

** weigh 160 pounds, then in ascending 200 fathoms, which was 

*e depth of the Consolidated Mines twenty years ago (and they 




r 300 fathoms), in aecen'Jing 260 fathoms in one hoop 
(bolow tha average compntation), tLe man eserta a cocstMl 
force equivalent to that required in raising 4I<!0 pounds one GioC 
in a minute, or rather more than one-eighth of a, horse power. 
If you further supijose one-tliird of this force to be expended in 
the descent, we arrire at the result, that one-third of hi:^ whole 
physical strength is exhtkusted in going to, and more in returning 
Irom, hiB work. Taking a fair average of the deep and shalloT 
mines, it is considered to be not far from the truth, that one-fi^ 
of all the muscular power of tLe Cornish miners is thus expended. 
Add to this the injury of the general health, the lossof time,aiul 
the roourrenoe of frequent accidents, by fiilliug off the laddere. 

There are equally deep mines in the Hai'z in Germany, Some 
of the old Hara miaes ore 2000 feet deep, and were altogetlufe 
descended and ascended by ladders until 1633, when an aceidenlil 
Boggosted a new method. It happened that the pumping 
apparatus for one of the mines had been rendered unneoes>i7 
by the cutting of an adit, and the idea occurred to some inventiTa 
German miner of employing the pump rods in aiding the ascent 
of the miners; the rods being of wood, and seven inches by ss, 
strengthened with iron. The trial was first made with a portim 
of 100 fathom (600 feet). This was divided into twenty-two 
portions, and on each portion iron steps were fixed, at intemla 
of four feet, vhile hand'holds were fised at convenient distances. 
A reciprocating motion of ab out four feet was given to each rod, 
and the miners stepped to and fki from a. bracket or ledge on one 
rod to the paralled one on the other. As one rod is alwajs 
ascending while the other is descending, and vice vend, itiaeasj 
to understand how this alternate stepping on to the little platCbnft 
must lead to the ascent or descent of the miner, At th« 
division between each two of the twenty-two portions, there i» 
a larger platform on which the miner may rest awhile; aa" 
nothing is lost by his rest, for tlie reciprocal motion goes on, an" 
is ready again for his use when he is ready for it. It must I^* 
k clear that even this one thing is a great advantage ovee tf^i 

K ladders ; for a man could not rest on the round of a ]a*1^<4^^H 
H being the sole province of witches to rest easily oa bracnJ^^^I 
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[oreover, one fciner nifty rest En the large platform whila 
Uiother passes him. On the ladder the man must continue hia 
tecent if ftnotbcF be hehind him. 

Thia first attempt proved bo acceptable to the Harz miner^ 
&at they availed themeelvea of it eagei'ly, and a new machine ' 
Vas made ia another of the mines in 1836, and a third in 1838. 
(Food and wire rope were combined ingenionaly io tliBBe ma* 
J. Engineers, miners, and owners, seem to be delighted with 
contrivances, one of which descends to the great depth of 
1070 feet, more than six times the height of St, Paul's in London I 
There is a certain very useful society in Cornwall called the 
Sayal Polytechnic Society of ComwaJI, and this society requested 
Tregelles, a civil engineer, to prepare plans of the Harz 
lery, which he did, and Buggested improvements and made 
of the probable expense. He made it clear bow 10,000 
might, by adopting this machine, save no less than £39,000 
lum in the value of time alone, their chief capital; and 
Qua after paying every expense of constructing and working the 
liBohinery, and without reckoning any thing for the avoidance 
nf the waste of muscular power, and injury to the general health. 
Uany plans and improvement^) were suggested, rewarded, and 
■eglected — accoi'dtng to the usual course. At last the owners 
lihe Tresavean Mine announced their readiness to use one of 
) fbrms of apparatus to a depth of twenty-four fathoms, and 
6 extend it to the entire depth of 280 fathoms, or 1680 feet, if 
Dcoesaful for the twenty-four. The expense of the whole depth 
estimated at £1670, towards which the Polytechnic Society 
Igreed to contribute £300 for the first 100 fathoms, and £200 
brthe second 100,after a trial of two mouths. The owners of Tre- 
nvean accepted this offer, and by the beginning of 1842 they had 
Eanied the apparatus to the depth of twenty-seven fathoms, when 
Sir Charles Lemon and other amateurs descended and ascended 
hereby, much to their own and every body's satisfaction,* 

time before the improvement was extended the 

_ * There ii a model of this niHchino in the Government Museum of Mines, 
'«m)ii-street, London. The steam-engine that works tfae origiuHl is a 
iirt}-ux inch doublu rotaMr}', aotiiig oa two small wheela, and bj them on 
taigurwhaela. 
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whole depth; but Id the autumn of 1843^ tliej brought it to 
the very bottom of the mine. Sir Charles Lemon, as chainnan 
of the committee, then observed in an address : — " Four hundiei^ 
and sixty miners daily bless the society which projected tlui 
scheme, the adventurers who achieved it, and the engineer whott; 
skill hai rendered the experiment safe and successful I hold 
in my ^yuid a paper of very extraordinary interest : it is a me- 
morial presented to this society, expressing on the part of 391^^ 
working miners of Tresavean — whose signatures are affixed-p>' 
their gratitude for the exertions of this society to relieve thea 
from their hitherto distressing and dangerous toil" Sir Chailai 
then read a simple but grateful letter from the miners. But 
all persons are most open to pocket alignments, and here cama 
one. The miners saved so much time and strength by the 
ployment of their machine, that they found themselves abld 
take the work on lower terms than before, and thus they dira(||df^ 
benefited the company and themselves. After this, I sappon 
the old ladders were considered to be ladders of mwfortune. 

The United Mines Company turned their attention to thii 
improvement, and put up a similar apparatus, improved, in 1845. 
The apparatus cost £2000 ; but the engineer of the mine esti- ! 
mated that it would be all paid in two or three years in the ■ 
saving of miners' time alone. In a report to the society, this \ 
engineer, a Captain Francis, observed, " The relief afforded to ' 
the miners by this machinery can scarcely be estimated, and can 
only be folly appreciated by those who, after having nearly their 
whole strength and spirits exhausted, by working for eight 
hours, and even longer in some instances, in an atmosphere 
varying in temperature from 95 to 105 degrees Fahrenheit, 
had formerly to climb to the surface by ladders. The amount 
of physical suffering which it alleviates is incalculable; and this 
benefit would of itself be full compensation for the outlay in- 
curred in its erection; but the advantages which it affords in » 
pecuniary point of view are equally striking." 

Simplifying is the great art and test of improving ; and another 

jnining captain, in 1851, supplied a avcaiW «.T\d very effective 

apparatus on the same principVeto t\i© ^o^e^ ^oroaOfi* ^\s«> 
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i^hiue extends to a depth of 1680 feet The rod is eigbt 
quftre, witil twelve inch platforms at intervals of twelve 
id there are stationary platforms, equidistant, at the side 
haft. When a miner is about to deacend, he steps on s, 
Jatform — the rod descends, and -carriea him down twelve 
I steps upon & fixed platform, while the rod rises again; 
steps npon another moving platfo rm, and descends *nother 
' twelve feet; and ao on to the bottom. In ascending, 
simply a reversed process. It ia a very interesting sight 
jsa (especially if you join in) the ascent or descent of 
if miners at certain hours of the day and night. You 
n pasSLBg each other in the shaft in a kind of zig-zag 
if as great regularity as any zig-zag will permit. As one 
tepa off the rod platform to one fixed platform, another 
1 to it from another fixed platform on the other side, 
ere are two streams of minei^ advancing along the same rod 
ame time, one stream ascending and another descending, 
jmwall, the weekly loss of time sustained by workmen 
icent and descent of ladders, is estimated at three shillings, 
Lt by the machines at ninepence. These machines are 
very gwieral use in the mines of Belgium, Germany, and 
' Mr, Dieck, ins^iector of mining machinery in West- 
lias shown with reference to some foreign mines, that the 
fven in money, by the employment of these machines, is 
■able. Thus, in a minO where 250 men descend and 
I shaft of 150 fathoms by the rope system, the saving by 
iloyment of a man machine (even supposing the highest 
be paid for it is .£1650) would not only cover tliia out- 
he first year, but would leave a profit of ^693. In a 
ere the men descend by ladders and aicend by the rope, 
ng, by the use of the machine, would cover the outlay 
Erst year. In one mine having a ahaffc of 150 fathoms, 
^loying 250 men, the cost per annum, all the items buiiig 
to a money value, ia as follows ; — 
sent and deicent bj laciden X3,15n 

-iAerSfr. Moftivorlh'sreniarki, in p. 28 otthe TwMi^'S-^'"^^*'?"* 
mU^teehuie Sooielj. 1863. 
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ItmtiHu! of taking the rea^der down into anolher mine, I shiH 
liiwu iuNfli't a miner'B aocount of her Majeaty'a visit to a mi 
thiiilting tliitt the interest taken in the descent of tiie nog 
vWtor, and tho nalvotfi of tha Cornish narmtor, will &r exoe«i 
any thing we uui iay of ourselt-ea. 



THK QPEEN'8 VISIT TO i MINE. 

Tim following i.i a tniner'a account of the Queen's vhsit k 
Folberi'O Mint), Ciiruwall, September, 1846 : — 

" I rootiivcd u letter one eTeuing from Mr. Edmondi^ U 
Mhow thatPi'enoo Albert wtw coining to our main tho: 
luoriiing. Thinks I, what cun the Frenoe be a coming 
luftiii for t mid 1 cudn't slujie fur the night for thiulciiig; 
ahiul mty to the Pn-uoe, and what the Frent^ could saj 
Well ill th« luomiug, sure "nut *« saw the cbay 
who (Jtoidd Iw iu it but tlt« Queen, so w«ll aa the 
Thorn wa* a stoae wall between, and the men went 

yaa down iu a minatv — in 1^ tlun no time, and they ee 
kud tho <jiievn gut out of the dimy, and lao aboni 
gnw Ukc a Itilty! Says she to Mr. Taster— eon 
I Jnmt kwow what — hut raya ho to me. ■ Is Jt safe 
QncvH w fy into the mala t' ' Sal«,* »»rs I ; ' jes, We aa 
iwrk i>( Uil<c»)Mc!' &) th« dianu woe bnift feoth, aii4 ■ 
Mmw a tluuw'd iat« mmv and fHM gp*a haiae after it, and 
tjiHvn skipl iu likv a luub>, aal 1 do beltcTe that I tooc 
£V tU^lut Kk» '» ti**' whan Vna w«a: but vbn w« 
ai> br M WW i-ni t» th>« wst iMwd. the Prcnra ta^ tJ 
•wl h» tknvd W ia«— lika * Mn! a»d he gak « U 
tktth wd h^ u frwM tha w<at loMd^w I potstanato 
|a«kM: awllhmwww«M to At aaok immd.m»lp^< 
■f riifkt (Wi^M ; awl aa tfc«7- w«» Ml ' 
|» U& T^«h»v «^sh«L - Wku'a (hM A«* bfa» that I dd 
'BBm yK OM^W saw h^ 'that's tfe HgU aT «n.' 
iuK6«U and tw«Mtv aantis wn« mb^ » chaw "^Mi 
dM*wriaU t«i Kk* t^aafi.&MB.'ftkvA. 
«Bd w« dbi dhMK M- W ME% aa Q0MK 



inoi 



^^^^BatCTB OS THE UOOr.S.- 
^!s Tery good way of enjc 



A ID HE ON THE MOOM. 



MINEGg AND MIKOES. 



Tery good way of enjoying a visit to a Comiali a 
mining districts, is — iwl to start out expressly for it, and 
> -walk straight to itl No, }\itit Bet out for & long valk on the 
Kioors, witli provisiona for the day, and a shilling cir two in 
iur pocket, and yon will be in a right state of body and mind 
r whatever yon may discover, 

Juat try to cross this wild moot" here. What a aavage-looking 
fccene it is ! Here now we hare walked at least three miles, and 
•hare met nothing but tall blocks and " tors''* of gi-auito. 
f eople hereabouts are accustomed to these scenes, and that poor 
If-starved fellow who is cuttiog furie or turf yonder, ia aa 
ii at home by one of these tors bb you would be at your owa 



teiTible thing must a thuniier-slorm be here I Imagine 
Ike terrific artillery of heaven pealing over your head; the sharp 
deet or rain, driving against and cutting your face; the mad 
winds beating you down or back ; and then, fearfiillest of all, the 
forked lightning leaping from menacing black clouds, and striking 
en. one of these tallest blocks, and then moving with indescribable 
the stony level; sphtting, and cleaving, tearing, 
blasting, and blackening the oldest and migbtient masses around. 
Who would dare such a Htomi here! Who could li' 
■Who would not sink in fear, if he beheld a shattered mass of 
tOiA. a pillar of unknown antiquity, split into blasted 
ba in one moment of fearful, bliizing illumination! Yet 
found, in another place, a man who was once out on such 
^, and iu such a scene and storm ; but he declared hi 
B&aid of the moor ever afterwards — and well he might be, 
Merciiidly for ua there is no sign or foreboding of storm hero 
:aa fancy each split pillar, if you please, to have 
one. But let us go on — ou — on, over furz^ 
blocks, 
, mile after mile ia only B, repetition oi ^iW ^resitvi 

•Java™ roeka nhkh He piJeii niasa on iiiaaa, 5eemins\s in^voAu 
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savageness. Our voices seem a profanation. Silence is ite 
monarch here; and Desolation the subject. What solitude, whal, 
uninhabitable wastes I Surely Providence never meant man t(^ 
dwell near such places, or build towns and villages within milei^ 
of them. Arabian deserts have oases^ these have none. 

But, hark, there is a Sound ! Tes, a curious, unaccountabb 
sound too, somewhere on our right. Let us turn this wsj. 
Hollo ! here is a rough tramroad — a real rough tramroad over 
the moor here I Why, there must be spirits here who travel hf 
railway, for nothing of human kind or art is here. Let us follow 
it. And now that strange sound is increasing upon us,— § 
noise compounded of clattering and creaking and cranking, and] 
crushing and rushing, and clashing and dipping 1 What on thi 
earth can it be, and where f Ha! this sudden turn has ind 
shown us an unexpected sight. Here is the ^ grass- work** of 
great Copper Mine — all revealed at one turn and glance, 
look ! what a marvellous sight, and what increasingly marveE 
sounds. Enormous wheels are slowly and solemnly revolving 
High up in the air there are skeleton platforms, and iron chains j 
clanking painfully over iron pulleys. There is a lofty engim 
chimney, and near it you catch a glimpse of huge machineiTi ■ 
and hear puffs and pulls, and gaspings and groanings, and all 
corresponding to the alternate movements of big beams of wood 
starting up into the air and sinking down in dead heavinesSi ' 
Then here we are at the foot of descending and discoloured streamy ' 
evidently poUuted by metallic admixture. And somewhere neif ^ 
us flows an raiseen but not unheard brook, probably bent on i 
similar errand, and brought from a similar source for similtf 1^ 
work Now let us rest awhile here. What a congregation oH 
women and children, all engaged in this surface-mining work I 
And how happy and healthy they look compared with children- 
in coal pits and colliery work 1 There they sit, " spalling, jigging, 
" huddling and trunking," and doing all manner of mining 
mysteries, and delighting in them too. Hark! well, I declarft 
the whole set are positively singing a hjmn, and singing it iP 
parts too ! Listen ! I never heard iV. \ieioTft. T>\^ ^ wsA \\. ^«ftsa^ 
to be a hymn composed for t\\em. lAateu a^aivMX 



OLordt va raining oliildrea rain 
A Erateful Bong to Thos : 

Thou will acospl the fccbl«at pnuBB 
From nil that bend the knee. 



didst rear the»e m 



,d Thou didst 
Sj whom ws'r 



, undknawl 
or Sarioor here, 
iCiledi 



O jn^e UB gmcs to do thy niU, 
Whola'ar that will mnj be. 

To tiiboar doily, pmising still, 
LorlDg and BBrriog Thea I 

Giieus each day our dailj bread. 
And ftom temptDtion keep; 

At I^ght preserve us in onr bed. 



^f Then will we tread ths savaKe n 

, At morn with thftoWul hearts 

And t.a the da; thy loie adore 

And praiw in tuneful parta. 

w well the girls take tteir parts! Farewell ye jonng 

tin we are on the moor — the mid-n 

risiog up tall as the ruinH of Grecia: 
ntaina of some gigantic, primeTal Tadmor of the desert I 
Ike the work of an upheaving And shattering earthquake 1 
ng is moving now— nothing but the bright filmy clouds 

U8. What a contrast between aky and earth 1 Above, 
it,laiiunaiis, Soecy, auy, and mobile; below, all heavy, dsrlii 
1, s^t, and yet sternly niotionleas. Miles upon miles of 
iless masses! Not a single particle of those ten thousand 
. movement. Ali still, stiff; and silent, as when Druidd 
KVe offered sacrifices somewhere in their midst, and as 



>or — emidflt tors and 
temples. How lika 



■ 

^^^^Birhen aboriginal Britons fouglit with spear and 
^^^H danced haJf-naked or cliid in beasts' skins. O ye might^| 
^^^V spea]:, tell us what you have seen ! Wliat a bynm you, couldi 

I ti 



Q66 COltKWALL; ITS IIINES AND UINEBS. 



THE MODE BY MOONLIGHT. 





Yes, what a hymn you onild sing at moonuqht ! And 
thoroughly have I been Jed away by a moonlight dream tlut 
youioerB singing sueh a hymn I Standing in the midst of yon, il 
the deep shadow of a tall tor — watching the silvery moonljeiiol 
ehooting down from heaven, and softly lighting on the lai^ 
■whale-Uke hack of a prostrate pillar — I have felt the channrf 
the hour, and the charm of the moor, and watched with 
eagerness akin to fear, the woudroua metamorphoses the ger 
moon has made of you. All your rough, jagged edges, aa^ 
truding bosses, and thundcrsplit needles, were softened dowd into 
a dim and undefined smoothness, excepting ivhere thebrig^J 
quivering light fell full on the face of one of your loftier two- 
panions, and made the deep-scarred features of the giant plif 
with a momentaiy smile of tenderness. 

Tea, the proper time to see a moor dotted over with graaiW 
rocks is the moonlight. The mist conceals too much, the tliui- 
der-storm is too terrific, the bright day reveals too much; bol 
the moonlight conceaisonly that which is best hidden, andsbovi 
that which is beat revealed. It won't do for a prosaic man. Hi 
would feel cold and uncomfortable, and be thinking of the mia 
fireside J but it will do admirably for you and me, reader, "is 
are not satisfied to be always plodding in dingy counting-housa 
whose soula are not buried in Russian hides and tallow, otin 
the price of wheat, or the fattening of stock, or the slaying rf 
the cutting up of unlucky authors — it wiU do for la 
People make a mistake as to the proper scenes for moonligtt 
You don't want rained abbeys and broken down castls- 
want scenes and things more ancient stilt A Coniisli 
;te block ia of an antiquity to which abbeys and castles an 
yesterday. The mooo shone down on them long be&n 



^^ THE SOSO OF THE 

9 and popes were dreflmt of; befirtS men came upon the 
at all ! Antiquity I Ah ! the greatest antiquary is the 
ist. Antiquity I Do you desire to see the remains of 
lity J to trace the devourings of the tooth of Time 1 Come 
ne on to the old moor. Do you wish to have yourself 
orted back to the primoaval scenes of this earth ) Come 
ne by moonlight to a granite moop — any other moor will 
i; I prefer this great and grand Corniah moor, because 
f hence are the rich results of iucalculftble antiquity, in the 
03 niineral veina which run lite silver corda of life under 
B huge backbones and ribs of rock that oyerlie them. 

I enough the whole stricken moor certainly is ; but search 
and all around its interior, and there you may find those 

II streams, solid, but shining like simny 'water, that will 
e banish from your thoughts all idea of barrenness. 

11, it is moonlight after a wintry day, and this is about 
Iddle of the moor ; and that is one of the highest blocks, 
iig np and glittering beneath the silver flood. Let Imagina- 
ive her flight, uncage her, and ait down on the top of this 
ii bank, and when you have put away the thoughts and 
ctions of man's aflldrs from you, and have familiarized 
If to the scene around you, musing and fancying, then 
—listen to this song of that tall tor yonder :■ — 



THE SOKG OF THE GEAKITIC GRASDEE. 



Wb feel the mo 
That >tir» oiu 


Ufe, 


z%z\ 


a breath 1 


Whmt haal Ihon 
SiQCe Uat WB 

Pr.j, didst tbo 
LutMooda; 


feel 
night 


my brother tall, 
talk tofrether? 
hot audden squall 
J— what horrid weather 


What horrid itormi ve'ye hoA of laUI 
I don't believe this thouaund jean 
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How Tile that pnny Men should 
With hammers big, to strike and chip I— 

Just bend a bit, and look down there, 
And mark that blow upon my hip I 

I tell ye what, the times are bad 
For us, my granite friends and brothers; 

Enough to make us all go mad. 
When so much worse we fare than others. 

You*ll all remember, 1*11 engage, 
When I was only just a youth — 

About ten thousand years of age^ 
(I never uttered an untruth ;) 

You all remember what I said 
Before a sign of man appear'd : 

We should be left as good as dead. 
And are we not just what I fear'd? 

What frolics once we had, I ween. 
When we in earthquakes used to tumble ! 

But now we stand unmoved, unseen. 
Left to be worn by storms, and crumble. 

Then only think of emigration ; — 
Thousands are now upon the sea 

While I am making this oration ; 
If they depart, why should not we ? 

WTiy should not we, too, go abroad, 
And strive to better our condition ? 

Well, I for one, cannot afford 
To stay, at least, in this position. 

Tve got to keep this tallest station. 
And to maintain a bold appearance 

Amongst the nobles of our nation. 
While I should much prefer a clearance. 

And then this everlasting rain. 

And these unmitigated storms, 
Do my resources deeply drain, 

While keeping up my state and forms. 

You all confess that I belong 

To oldest family and race ; 
Those poor geologists are wrong 

Who give us but a later place. 



cobxwai^l: its hikes axd msEas. 



While dwelling on bar moomfnl fUe I 
Myself too muoli in her t prided, 

When lighmia); struck her oo the pate, 
Diiaroed ub, end t)j death djiided I 

Still worse — that she who shued mj oar 
Id this our undisturb'd abode. 

Should fall hj Bome Bunejor's ■iinrei. 
To pieces, just to mondafoadl 



I Tear I'rs last inj llirwd of talk.— 
Well, now, I recommend a StbikbI 



nPageii 
,erwage«. 



If wo should once get up and prance, 
And half rereal our wondrouB lore. 

And tdl of half the Druida spoke. 

And the rude Britons in their paint. 
Of mistletoe and sacred oak. 



I fancy men would leap froi 



Then 



onid 



bed. 



jom oui 
ra not di 



Though Time has o'er lu long been fleetlDg. 
I fancy cattle would not stay 
And, when WB fiioled 






lialfdi 



ma OF TTiE a 

IT, brothers, prn^ 



seoutbiBnigHt 



Bsnce aa wc danced in tbat old flood, 
When 1 had all mj ninety daugbtera, 

WbUa all tboae laler rocks were mud. 
And we like wbales were in tba walera 

Up, Britoni, Draids, Victims. Oaks I 

For once astoand (be Comish folks, 
For oDoe rBTive tlie wondroua scene I 

Up, up — re»ire the old world's drBinas, 



And miners delved in 



From Marajion risB, je JewB 1 
Come Smugglera, Wreckers, and Sbeep-StealB 
Come, tell the nncicnteoanfj newa I 


Lot BritollBblockaof 
DrnidscbaataBole 

Lol Jews «a boarda 
Caakaofbrandjro 


tin are wheeling— 
mn Bong— 
ofsoldooncdHng— 
along I 


"Dp, mj brothers, pra 
Start and holt, and 


oeandthnndBTl 
bound and jump! 



leins of popper thrill 



Hoi brothera.bol How »a dotbunderl 
The earth firows joun^ at'ain in jon; 

BaUl— thii for centuHcB will do. 




Fre-Adsmitet are juungsguu! 
Haiti ye dancing Britoni, Dniidi 




I 



Ojte ilriA^t ettough — TU hace no oihtri I 

KDMBEEB EMPLOYED TS AND ABOUT 

On tiiis point it is not practicable to obtain any perfecUywi 

factory informntion at tLe preiient period. As the residt « 

much iiquiry, I can only state the following eatimatea. Hi 

difference between some of thera are Buch as have occurred W 

the difficulty of obtaining autbeutic ittfocmation, and from(S| 

constantly varying numbers of the persona employed in bo &l| 

tuating a businem as mining. Xn Mr. Spackman'a vsJnati 

" Analysis of the Occupations of the People," published in 16li{ 

the following stiitemeatB aie given : — In Comvrall, there are«^ 

ployed in copper mining, 11,639 males and 3098 females; iatj 

mining there are employed 5706 males and 130 femalesj 1 

l^ad mining, 419 ni&les and 21 fomalesj in minerals not spM 

S^, 5S3 males and 37 females ; in iron and manganese, a ft 

of %oth eexea are employed ; and, adding together the numba 

employed in mining for the whole county of Cornwall, the tot 

. 20,727. This number, 1 am disposed to thint, ia under tbi 

the number at praaent thus employed in the coimty. 3 

i should be added, for the county of Devon, a total of 13SS, 

The number of persons working in tin mines, as given by 6 

■ame analysis for tho time, is hut small, being for the UiiiU 

(Kingdom only ClOl. In addition, the manufactnre of ti 

imploym,ent to 1330 tin manufacturei'a, and 9657 til 

ilate -worfcers, dealers, &c. Authorities in 18i7, state tl 

[Dantity of tin annually produced to be aboat i500 ton^ wlih 



BtmiBens employed in akd about cobkish uikes. il^H 

£70 per ton, amouiita to £315,000, of wliich the export 
Ae takes aboat one-third, cmd the liome tiiule two-thirds. 
^Tnmiiigto the atatements iu 184:3, the aimiber was said to be 

28,000 to 30,000. The number of men, women, mi chil- 

employed in and about a aiugle miae, yariea fi'om a total of 
ily half a dozen to 3000 and upwards. The Consolidated 
tdUnited Mines employed 1730 men, 869 women, and 59,7 chil- 
len— total, 3196. The Fowey Consols employed in 1837, a 
M of 1706 persons, and in 1S36, 1C30 pereons;* Cook's 
itchen, 247 ; Huel Pi-osper, fourteen ; and Westcliff Down, 
tpersons. It is not eaay to calculate the number of mines; but 

Charles Lemon has given a list of 160, employing nearly 
iOOO persons, Mr. Henwood estimated the total numbers to 

■men, 18,472; women,5764; children, 5764. Another calcn- 
ion bas been made of the number of persona directly and 
Erectly employed in the tin and copper mines of ConLwaU, 
d it gives 76,000 persons. In tLe early part of 1854, a 
friend estimated the number engaged in mining pursuitu 
:be -28,000, of whom 21,000 were males. More than 3000 
ere nnder fifteen years of age. The whole were distri- 
ied over thirty-five paiisbea, and composed about one-seventh 

whole population. 
Hie subjoined figures show the number of persona employed in 
> of the largest mines iu Cornwall in the year 1836 : — 







It^ 


Tolul, 


tei=vrr::::: 

Tribuier. 


Ml 

I0» 
327 


9 
198 

las 


37 
C39 
609 

2« 
8fl0 

ees 


BojB under piound 

Do. at surface _.... 




Total 


2387 


800 


aine 



[n the ansljais of this mine I shall give the d 
9 proportions in a hundred peTsons ju a 
: — thirtj tiibuters, Iwonlj tut- workmen, i 

|XIJ^ md fifleea lnhonrerg. They maj nlso b 

iwej Conaolfl wurk-peopl6. 
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OOHNWALL: its HINES AMD 




Aa a companion picture to the analysis I gave of a 
colliery establish ment {Our Coal and Our Coal Pits, p. 1 
Bhail appeud a view of the Conaolidated copper mines, which; 
the largest in Cornwall, and are easily visited from Redruth, 
the parish of Gwennap. This analysis will be complete, 
relate to pecuniary matters. 

These mines are the result of a consolidation of foxir other mtiM 
into one intei'est and concern. Tha workings extend 55,000 
fathoms, or sixty-three miles undei^rouud, and about two mi If 
long in their works at the surface; and they hare made a profit 
of £700,000. 

Previons to consolidation, they returned 17,000 tons of 0(9 
per annum, and left a profit of £400,000. Wheal Virgin, wv 
a part of these mines, produced in July and August 1757, ia 
one fortnight, ores which sold fur £6700 ; and in the next thwa 
veeka and two days, aa much as sold for £9600 — the cost of 
mining the former being only £100, and that of thelatteratrifla 
more in proportion to the quantity. In 1819, a company wa> 
formed to work these mines under the management of Mr. Jolis 
Taylor; but the lease laving expired in 1S40, they passed Vt 
the management of the Messrs. "Williams of Scorrier Hoasa 
During the management of Mr. Taylor, the mines returned np- 
■wards of 300,000 tons of ore, yielding £2,000,000. The ccst fia 
working them amounted in the twenty-one years to £l,500,00ft 
and about £300,000 profit was divided among the adventurere. 

The present proprietors commenced working in June 1840, wid 
from that time to June 1845, they have returned 25,807 tons of 
ore, yielding £161,120, out of which they divided a profit of 
£16,500 up to March 1843; but subsequently to that time the 

t mines have not paid enpensea. They form on the largest scalo 
an example of mining successes. The United mines affoi'd an 
example of reverses, just the other way. 
In tliia great concern they have e^ht large steam-eiigiue% 
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rat thirty small ones, at work* The 


mine is in extreme 


300 fathoms {1800 feet) deep from the surface, and the 


working it has averaged about ^5000 a month. 


ndne is held in one hundred shares, and the machinery 


iQBd at ^70,000. Now let us take a 


special view of par- r 


■ CoNBOLiDiTED MinEB HI 1836. 




V Tons. 


ViLUK. 


w 


X •. d. 


(Copper...l8,49Bt . 


... 143,039 13 6 


nlitieso£0™rai»«d...-jTm 


... 2,633 10 


(Arsemc 


144 T 10 


145,717 1 1 




... 6.071 10 8 


... 13a,646 10 7 


a expense for the year 

ilproatoa the mines f 


... 102,007 12 1 


... 37,687 IS « 


DKTlllg OF ElFEaSEB. 




Dta, Salaiiea 


... 3,313 19 e 


cork Bargains 


... 26,177 5 S 


-alOB on Surface, WagoB, Sterna, lie 


... a,i3D 8 11 


lenters, MasooB, Smiths, Engineeri, &c 


... 3,099 3 


iage and Horse-work ... 


922 6 S 


aials 


... 15,0(1S 6 « 


ine or Water cost (with rent of Water, ii05, 


13«.) 15,416 7 i 




... 7,803 8 7 


ute. Subsist, and Balances ... 


... 2fi,030 17 


Iry Pajmenta 


... 1,872 3 I 


Brand Club ... 


796 B 8 


102,007 13 1 
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»orkMen 
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383 




33S 


under Ground 


109 


SorfooB 


327 


ales 


755 


Total 


2387 


Oetwbi nnder Steam-Engines at Cornish Min 


^ 


loss on the Dnited Mines that same jeir, vras 


£10,G80:19:3. 

1 



Girli f^om 13 to 
GirlH from 9 to 1 
Bo^s oboie ID ... 
Boys uuderlB .. 



Women and Giils sbois 
17 18 

The usual rate should be estimated as lover, as in 1) 
I demaiid for miners was great and unuauaL 

To theftbove,the Betails of Expenaea for Materiah aru, 
. coat may be added, as showing how the total amount, appareitif 
o large, was expended. 

Coal ]1,S1J loM. , 



. 113,916 Ibi. 

. 64.000 „ 

. 19,091 feot. 

■ 2.139 , 



Xtqd of Tarioui 

C&ndlea 

Gunpowder . 



Flat and round Ropoi . 
192 hides of Leather ... 
Patent half-ineh Chain 



EnglnB Shag and Poidaiej 3,438 j 

Cod Oil 2691 

KapeOil TS7 

i, ■. 

Fonndery bill for Pumps and Caatinga 1,735 ( 

Batet j-rodfl used in Blaating 269 1( 

Books and Stationerj 50 f 

Prom a table of the buaineas of the Consolidated Mines fii 
eighteen years, ending in 1836, 1 find that from the year lES 
till the year 1836 inclusive, there were raised in all 2H,M 
tons of ore, and that the total wages paid in connection wifl 
that work were £644,699. The highest amount of wages [lui 
in any oae of those years was in 1836, when it was £61,251 
upon 18,499 tons of ore raised. In the year 1833, theamoaatill 
wages was ^51,8+4 on 18,191 tons of ore raised. In 1834, til 
wages paid were £42,690 ■uponiO,Oi'i Ujoaot i«6\^a»J. TH 
it wiii fea.tBW tJ'fl*' ^o fixed "pio^crttioTi.^i^'Heett. 'Cli.ft'irwti 



TALTSIS or THE FOWEY COP 

Uothing can afford a stranger a better idea of the biiaineBa of 

Gomisb mine thau tlie above aaalyaia — it brings it before bi-rn 

: once in its magnitude and in its detail, f oi this reason I 

add another such an analysis of another large mine in a differ^ 

fcnt miiung district — namely, the eastern district. 



ANALYSIS OF THE FOWEY CONSOLIDATED COFFEK MINES, 

These are situated in the eastern mining district, which, not, 
xaaaj years ago, was considered scarcely rich enough to repay 
the labour of mining. Old miners entertained a dominant fancy 
for the district of Gwennap, and would not depart from it until 
a few spirited capitalists opened in the eastern district what have 
proved to be some of the richest mines in the county. 

In this district are included the mines of St. Austell, Calling- 
ton, liakeaRl, and Tavistock. The Fowey Consols, as they are 
cnlled in brief, ai'e situated in the parish of Tywardreath. This 
one concern consists of four single mines consolidated in one. 
Iliree of these commenced working in 1813, and stopped in 
1819 — the amount expended upoa them during that time hav- 
ing been £19,563 :1G;11. 

J. Treffry, Esq. of Fowey (whose mansion, Place House, T have 
I deaoribed) purchased the mines in 1822. In 1836, Lanescot, an 
■joining mine, was united with the other three, and the whole 
consolidated into the Fowey Consols. 

Now the concern began to prosper greatly, and, from August 
1815 to the end of 1841, these mines returned 234,486 tons, 
■ Scwt., 2 qrs. ofcopper, which sold for £1,423,633, 17s.— out of 
■which the profit paid to the adventurers (with a reserve fimd 
not divided) amounted to £179,936 : 11 : 6.^ The value of the 
stock on the mines, engines, materials, &c., is from £50,000 to 
£60,000. There are altogether sis steam-engines at work, hav- 
ing a total amount of 302 horse power. There are also seventeen 
water-wheels at work, of altogether 484 horse power, and thers 
are three hydraulic engines of 119 horse power. Some years ago 
there were five pump or engine shafts in course of sinking, the 
being about 300 fathoms below the adit of fortyrfivo 
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ITS HIKES A 



HIMERS. 



'fathomfl. Twenty lodes were in course of working, the piiiiDip 
of which run through the H«tt for nearly two miles. The systei 
of working was chiefly of that kind termed " for discovery," luj 
qnantitiea of ground being constautly opened, and large piJes ' 

■a left as a reserve, while operations were carried on in sma 

'more ore. 

ToTUiS or FoTET Consols ik ran Teas 1 ei9. 

Toi 
Quontllio of ore r^Kd (copper) Id laST 16.; 



Details of toe Expenses. 
AmonDt of AgencT (including Funer and Gerks) I,B61 I 

Smltliy, Cirpenlr]', slid Sawing 1,701 II 

Tutwork la,S»T II 

Sundry Sorface Labour sndSoBdrlEi a,3sl I 

ChArgeDaOn»(lnc1udIngCartiHge,SiQi]iling,uiiI'WeigUing) &,»6i I 

Dnwing, Piling, and Landing 2,93B II 

Pnroehial Rales 3dt U 

Paid to Sick LaliourttB from Sick Onb when unable to work flOT 1 

F^d for Medical Attendance Ml 1( 

Bent of Wateraiid Sngine Cbsrgc(excliliiveaf Coala; ... i,Hl II 

Blorea in general 19,004 I 

Xolal Eipeniea (u above) £ia,!61 II 

(In less, the expcnwi unoonted to £71,9eD ; 6 : 10.) 
DETAini OT TBI STOBia. 
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detailed analysis of one of the moat flourishing mining 
i in Cornwall, will enable the reader to grasp the idea of 
lute and eiftended huaineaa of the great mines. Few 

miner, in these well-inannseii mines, receives thirty shillinjis pBT 
ring illness, and has medical atlendsnce, with medioine, proiided for 
id bmilj'.' For theie nllowBQces, a dednotian of one ahillin^ and 
I in made upon bis monlhlj eamiogi; ths least pouible amount to 



ISO CORNWALL ; ITS MIXES ADD MISEBS,. 

would hare previously sappoeed articles of sncli kmd% I 
audi quantities, to lie required ia a. copper k 
instance, would have imagined that thirty-sis: tons' 'wd( 
candles were used in one year in one set of mines, at a 
£1777 i Who, again, would have supposed that nearly J 
per annum ia expended in the one article of gunpowder 1 

The following were the quantities and prices of the prindpai 
materials cousumed in the Cornish and Dev 
year 1837 ;— 

£ a. i. 

Coals sc,eco u 

Timber li,056 k 

Gonpowder „. Sou u 

Candles 1,!I44.00(1 11 



In Pryce'a times (177S), tli 



largest copper 




acrihed as supporting an annual expense of £30,000 for can!* 
candles, timher, leather, ropes, gunpowder, and various otlw 
materials, with the lahour of men, women, children, and horsesi 
and also including the lord's dues, which he mentions as gaae- 
rally a sixth, seventh, or cightli part of tlie whole proceeds in 
money.* 

When Mr. WiUiam Phillips, the mineralogist, visited in COB- 
wallinthoycar 1800, he stated that the annual expenses of Wheal 
Alfred {a copper mine) for lahour and materials weretlienabot* 
£63,600 ; and that the number of man, women, and childrft 
amounted to 1500, He also noticed Wheal Crenver, Cook's 
Kitchen, and Dolcoath, as heing the deepest mines in CorcwuU 
at that time^the first being 200 fathoms deep, the second SO 
fathoms, and the third 328 fathoms — a fathom oontitins a 

In 1843, the amount expended in mining labour was.£900,Wft 
and the annual cost for materials in mini ng waa £300,000. 



WATER AND DEAINAGE OF MINES, 

Drainage in a principal business at the Cornish mines. BwJ 

I infiltration of the rain and surface waters, together with ^^H 
■Frjoe'g Jmnirologia Comuttennt. 1!78,— lDtrodaotiaii,p. [x. ^^^| 



iranean Bpriugs and pools, would soon inundate a mine, and 
t a stop to the work, were not adeq\iate means employed to 
■in tbe mine. 

What I have observed in " Ovir Coal and Our Coal Pits" (pp. 
B, ic), on the feeders met vrith in coal pits in the North of 
ngland, may prepare the reader to learn something of the im- 
iense influx of waters in the Cornish mines. In Jeed, the greatest 
Bonat of actual work at some Coniiah mines (as in some 
lllieriea) is expended, not on raising the ores, but in raising the 
Btera from the mines. 

In some mines a great increase of the quantity of water almost 
Btuediateiy succeeds the commec cement of the heavy autumnal 
Boa; in others, on the contrary, this increase, although it ia 
[nally certain, does not take place imtil after an interval of 
*eial months. The necessary inference is, that the increase at 
let is owing to the rain water, which, absorbed hy the surfiico, 
B&nndits way into the deeper parts of the mines. 
The monthly reports of the duti/ (the weight lifted one 
ot higL during the cousumption of a given portion of fiiel) 
ft&rmad by the ste-aro -engines, in pumping water out of the 
ines, as published by Messrs, Lean, under the title of " Lean's 
Bgine Reporter and Advertiser," record the depths of mines, 
ttnensiona of the pumps, and niunber of strokes made by the 
Iginea ; and thus supply materials for computing the quantity 
fwater drawn out of each mine every month. 
An elaborate paper on the quantity of water in the Cornish 
tees, by Mr. W. Henwood, is to be found in the "Geological 
tanaactions of Cornwall," Vol. V. (1843), p. 413, &c. 
One method of drawing off the water fi.x)m mines on high 
Bund, is to form an adit, or horizontal excavation, dug from the 
*tom of the shaft in a sloping direction to a neighhouring 
Hey, The adit will carry off the water without the aid of 
Sdiinery, so long as the lowest shaft is above the level of the 
S.; or an engine may be employed to pump the water into 
. adit or channel. Oae of the greatest (if not the greatest) ex- 
Sng works of this kind is called the Great Ooniish adit, and 
t«Qda through the large mining district of Gwennap. It 
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The HteoiU'engiiie is the onlf means of accomplialiiiigdnini 

n Uie larger and deq^er Comisli mines, where adite raonot 

S tiw of, Tho history of the greatest improvements id 1 

n-0Qf;iije, aH applied to pumpiog and hftlng, is intjnut 

MMwIntod with ConiwiLll. It will be neeu that it forms as i 

t fuaturo in the mining affairs of the county, when I *t 

Ut the itottiu powur emj^iloyod in draining Comiab mines i 



Wnz AT COBNI3H imiBS. • 

!h1 years ago, no less than equal to 44,000 horaea — on the 
ilation that ooe-aiith of a bnabel of coals performed the 
: of a horse. 8evei-al engines range between 300 an J 350 
a paw^er; hut aa horses must rest, and the engine works 
Bantly, it would require 1 600 horses to perform iia wort, 
tie first steam-engine in Cornwall waa erected at Hnel Vor, 
1 mine in Breage, which was at work between 1710 and 
L, This wa^ the kind known aa the old Atmospheric en- 
% which continued in use long after Watt took out his patent; 
lie superiority of Watt's engine became bo apparent,, that it 
lally advanced in use and lame. 
Snce Cornwall is without coal, that ftiel is enhanced in valna 
(lie cost of freight from other parts ; and hence the Cornish 
) estract from, coal all possible heating 
rer. The result of all their efforts ia, that they get more 
rer oat of a bushel of coal in their steam>enginea, than do the 
8 of other engines and places. Let us now look a little 
to the course of the improvements in the Cornish engines. 
In the year 1778, the engines of Newcomen, which had been 
■dually much improved, were giring place to Watt's steam- 
The remuneration required by Watt was one-third of 
B saTing of coals effected by his engines, as compared with the 
mption of the old engines. To ascertain this saving a 
w was invented, wkich, being attached to the main beam, 
ttrked the number of ita vibrations, and thus the work done 
IS calculated, and the amount of coal consumed being ascer- 
i, the saving was discovered. The saving of coals by three 
tWatt's engines erected at Chasewater miue, exceeded £7200 
im. Though the patent right no longer exists, this 
ede of calculating the work performed is still in use, and what 
itermed the duty of the engine is estimated bj the number of 
B weight (always in millions) lifted one foot high by the 
[label of coals ; the data being the quantity 
C discharged from the pumps in a given time, and the J 
y of coal consumed in the same time. 
a the jear 1812-13, Captain Joel Lean a- 
■»ooaiiteroa ever/ engine and of pttbl\&b.mgtiieBs&SBa.\d 
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duty performed by Corniah engines. This plan having I 
adopted, the Btimuliia to improvement became considerable 
tbat, from a supposed average duty of less than 17,000,00011^ 
the duty in 1837 was averaged at 4 7, 087,3 7 4 tbs. 

]|t is now a very common practice to record the duty li 
Cornish engines for pubhcation; and for this purpose Captoii 
Lean fixes a counter upon the engines ■which are to be " reported,* 
that is, to have their duty published once a month. The cooota 
■a furnished with a Bramah's lock, the key of "which CaptuM 
Lean keeps, and by monthly inspection of the engines, and tin 
orders for qnantities of coals consumed, the real amount of «ffl- 
Bumption is ascertained. The " duty-papers" are then made public 
and include an account not only of pumping steam-engines, bol 
also of steam used for drawing ores up the shafts, and also fcc 
stamping ores in their reduction. The whole particulars ua 
carefully arranged and reported. Thus, you ■would find tbe 
partioularsof any engine for any reported yeai' by mere inspectif 
of the duty-papers. For example, I wish to find the daty«t 
Taylor's engine, with cylinder 85 inches in diameter, at tin 
Consolidated Mines, for the half year ending June 1837; andon 
inspection I observe it to be, 63,020,000 pounds lifted one foot 
high by the consumption of a bushel of coals. Again, at Wial 
Tor, I eee that the duty of Borlase's 80 inch (gflinder wa^ f» 
the same period, 74,073,000 pounds hfted, .fee Once more, if I 
want to find the duty of the engine with a 70 inch cylinderit 
North Eoskear mine, I find it to be for the same period 
79,535,000 pounds lifted one foot high, &c. 

From a table drawn np by Sir Charles T«mon in 1838," 
it appears that, since the estabHshment of duty-papeta, lis 
work performed by the ordhiary engines has been more thin 
doubled in twenty-four years, and the duty performed by the 
beat engines during that time has been more than treblei 
Taking the two extremes of that table, we see that in 1813 tlw 
average duty of the best engine was 26,400,000ib3 liftedj while ] 
1837 we find the average duty of the best engine to 1* 
I 87,2I2,00oas Ufted. 

The following tabulaj; view will give the average duty of 
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a Cornwall for four receut years, both as relates 
les and to the wKoIe. 
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EnglaHreporttd. 


■*™^n^'i°' 


"■-•£Si'.-" 
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48,880,000 


82,292.681 


' 


fiS 


49,730,000 


81.309,036 
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05,231.522 
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u 


61,620.000 


99,262,657 



Ik enabled to present the following moat recent information 
a power employed in Cornwall and Devon. 

J amount in borae power ia repoiled oa 5510. 
mmber of engines at work w reported as being 82. 
Werage duty (latest reported) is 1500 millions of pounda 
% foot high by conaraning one bushel of coals.* 
rage quantity of water raised from mines in the coimtiea 
11 aad Devon, is 9000 imperial gallons per minute, 
ing are the ki^est en.giiie3 now in use : — ' 

as and CousolidBUd, ) 90 inch and B5 inch cylindera, 

J90incbcjlinder. 
BT, and Huel DB^-^ 

, Godolphln, Dnited/ „ 

Tor.FoweTC<,-i!ols,f ^ ^''"^ cjbiders. 
idEutHaelCroftj,) 

; iUustration of the power of steam, in the Bome 
If cnmputation, is as follows. The Menai Biidge consists 
1, not leas than four millions of pounds in weight, 
1 medium height of about 130 feet above the 
imption of seven bushels of coals by the steam- 
fSceto raise it to the height where it hongs. 
ton of steam-engines is most commonly calculated to 

iJ/tj. The duty in 1843 aveta^ti oJ.'Saii**! 
lbs, — refuse coal being Q^'w ™ 
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[ move at tbe rate of 220 feet perminatejOrtwoaadaliEilf mileeiiff 
I hour, a. velocity conaidered most advantageouE for b. horse. ~ 

a auppoaed to bo capable of lifting ISOttia 
f eigtt hoTira at this rate. Hence a steam pressure of 1 501 
f sive of engine resistanncs, oa a pistoa moving at 
I jnmute, was considered equivalent to a horae-power, thouj 

Mually expressed as 33,O00fca raised one foot high, for e* 
I Tenience in the estimate of ateam pressures. 

The remarkable attaininenta of the Comiah engines can onlj 

K understood by comparison. The above statements willbesn 

I prising when wa know that the average duty of steam- 

for other working pui-posea ia believed scarcely to exceed, eyeo 

it amounts to, twenty milliona. 

The reader who haa seen some of the wonderfid works of tk 
eteam-engine in Birmingham or lAucaaliire, naturalty enonj^ 
supposes that the same kind of engine is found at the Ganak 
I, applied to the purpose of pumping. This is qnite tf 
And the same may bo said with reference to en^nsi 
seen at the coal mines, for instance, of Staffordshire or Jj»- 

The power, the magnitude, and the duty of the ComiA 
engines, and in many caaea their construction, are very difierail 
I The worst engines now reported in Cornwall, reach the averagt 
I duty of Watt's four best engines working there in I79S. ThM 
■ nnanufactured in the county. The Sxjli 
I Foundery is celebrated for engine-work, and I inspected at tbri ' 
I ■fcundery the parts of the enormous engines made for the porpo*! 
I. Ot draining the great Haarlem lake. 

Even to the eye of an observer who is practised in maohineij 
I of great magnitude, the first sight and the subsequent examiafr 
I fen of such engines is very gratifying. To watch the labonr of 
t giant would be iuterastiag; but to aee the giant not on^ 
labouring with ease amidst his enormona work, and at the san* 
time at the command of a child, who should be able to stop him 
at any moment, this would be doubly interesting. Such it llw 
case with the great Comiah engines. The largest of them may 
be stopped working at any minute by a child of ten or tvdn 
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in of age. Another peculiar feature, too, of these engines is 
9, tiat they work with a quietness — or ahsence of clash and 
ktter — which is in the inverse ratio of their magnitude. In any 
the great Water Works you cifly inspect the engine, and be 
If Btonned while so doing ; but at the Consolidated Mines you 
B delighted to stand quietly by, ■while the engine does its duty 
iase combined with atillneaa. The water makes a great 
n the pumps, but the engine itself is calm and comparatively 
esB — like a great mountain reposing in calm greatness, 
a perpetual spring brawls at its feet. 
Nearly forty yeara ago, there were very lai^e engines in Cora- 
Some of the cylinders of these engines are ninety inches 
I diameter. Austen's Fowey Consols is a celebrated engine for 
iity. It has an eighty inch cylinder, 10'97 load per square 
1 the piston, and a length of stroke in the cylinder of 
3'31, and in the pump of 9-25; lifting 87,065,0005)3 a foot 
Igh, by the consumption of only one bushel of coals. It has 
1 greater duty than any other engine in ComwalL It 
1 Stibs of coal in au hour. Mr. Wicksteed K»ys : — 
This is a most splendid eagiue, and does greater duty than any 
tber engine in Cornwall, The hand-gear is all bright work, 

n first-rate style." 
The greatest quantities of water* dischai^ed from any of the 
lomish mines in 1837, was from the Consolidated and United 
1 the months of Febmary and March, when ii'om the 
loMohdated Mines were discharged 1657-18 imperial gallons per 
lute, and from the United Mines 163449 imperial gallons 
V disoharged per minute. 
Sir 0. Lemon ascertained that the whole quantity of water 
itBped out of the earth by sixty Cornish engines in 1837, 
d the amazing aggregate of close upon Hewty-aeveit, mWume 
ftrna! At one mine, Huel Abraliam, the enormous quantity 
f 43,500 hogsheads of water has been pumped up iu twenty-fow 
onra, from a depth of 1441 feet. 
The machinery employed at the Consolidated and United 
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miues ia the year 1835, consisted of eight large steBjn-«ngiB{ 
■Qsed in pumping, having cylinders varying from sixty-five I 
ninety* inches diameter, and added to these vias a small eugiq 
of thirty inch cylinder employed for the same purpose. Furtiaq 
eight steam-engines of about twenty inch cylinder were used hf 
drawing ore and other minerals out of the mines. There in| 
also a water-wheel, forty-eight feet in diameter, used for pun^ 
ing, and another of ahout forty feet for driving machinery ; n4i 
also five smaller water-wheels for stamping and grinding otos, | 

In a notice of the Treaavean copper mine, I famish thepihi 
ticulars of the great engine there ; the total weight of whiey, 
when in motion, ia 3ff3 tons, sixteen cwt., and the total oostof 
■which, at the mine, was £4185. 

The great ninety inch steam-engine on the Consohdated Mine^' 
cost at the foundery £2000, and the pit-work £3000 more, TW. 
expense of patting it up was XiOOO ; so that no less th»ni 
£8000 were expended in its cost and completion with the pt^' 
work. In twenty-four honrn it consumed about 180 bnahelaef, 
coals, which were delivered at Is. per bushel It lifted aix^ 
four gallons of water per stroke, and can work twelve sttokd 
in a minute. [ 

The machinery at the Consolidated Mines was, as we hat,' 
drea<ly seen, valued at £70,000. I' 

I ■ The chief peculiarity of the Cornish ateom-enginea conmBtsitj 
[ high pressure steam {of forty or fifty fiis. to the BqniM 
Snoh) expansively, by cutting off the communication with lift 
boiler at one-fourth or one-fifth of the stroke ; in allowing I 
I abort interval between eacTi stroke for the perfect condensataM' 
of the steam ; and in carefiilly preventing the radiation of tl* 
tuat from the boiler, cylinder, &c 

In Davey'a engine, at tte Consolidated Mines in Gwennsui 
lie cylinder is eighty inch, the stroke eleven one-third feet, »si, 
steam of 34|I&s. pressure is admitted into one-fifth of tht 
cylinder ; aft«r which the communication with the boiler ii 
closed, and the steam ia worked expansively in the remfuning 

* A ninety inoh cjlioder is tbe largeat engine, and tha power of incii W 
ntglDB a estimated u equil to tbiee Yumdicdhoteca. 



hfl of the cylinder, aided by the nozzle steam, ■wJiicli 
oonts to about one-ninth of the (juantity of steam used in 
h stroke. The mean psessurein the cylinder has been shown 

ut indicator to be about nineteen and a-half Tbs. per Bqnare 
ih, so that by taking five-sevenths as effective, we should have 
f84,7485ia. raised one foot high, or 145 horse power. When 
B engine rises above its usual rate of six strokes per minute 

ten strokes, at which it has som.etimeB worked, its power 
mid be then increased to 240 horae power. The calculated 
id in the shaft amounts to 13-12 ttis. per square inch on the 

itOQ. 

The great increase of duty in the pumping steam-eoginea in 
'all, principally arises fiom three causes ;^-]at. A reduction 
pit-work resistances, if not halanced hy an increase of water 
trerf. — 2nd. A reduction of engine resistances, conjointly with 
increase of power from a given quantity of steamj — and 
. An increase of water evaporated (in cubic feet) in the boUer 
bushel of coal consumed. 
The points or properties of a good mining engine are : — the 
ality with which the number of strokes per minute can be 
tteased, and also the load in the shaft. The former augments 
s quantity of water dehvereJ, the latter enables the mine to 
deqxmed without the expense of a. new engine. Both New- 
nen's and Watt's engines were deficient in this latter respect, 
ing to the limited increase of load allowable upon the pistons. 
Buce, as the mine deepened, if it became poor it was abaa- 
ned, or, if rich, another engine was ■erected to work the deeper 
'da, and relieve the older engine from the excess of its load. 
le redaction of engine resistances is due to better workman- 
ip, the increased size of the engines themselves, and the loss 
on the air pump from steam employed at only one- 
If or two-thirds of the pressure usual in Watt's engines, when 
butted into the condenser after expansion. 
h. better idea, perhapu, of the machinery and its power than 
ibe formed from the number of pounds lifted one foot bigh 
the consumption of one bushel of coals, may be derived from 
I following details of the weight and cost of the "pitwork." 



^^H (or tlie parts of the machinery working in the shaft or pit) 
^^^H the shaft of Davey'a engiiiQ aforesaid. 
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Strong pit work ia nece.isai-y for the ayatem of working 
earn expansively. The following additional particulan 
avey'a engine, will be agreeable to all who are interested in' 
iumpha of the steam-engine. 

In thirty daya this engine made 269,200 strokes of 875 1 
cb in the abaft, by the wnanTO^tion of 2859 bushels of W 

120 tons per mOHtK "Hence e^,K!Q.\l^;dBA■wQ^^^^^«^^ 

I5-11 minutes on. tte a^eta,£e, 10^*^11% *a»A. iamS« 



tokes per bushel; the load of 8S,530It)S. being lifted 823^ 
t high, or 70,434,1 Solba. one foot high per huahel. 
At each stroke, a quantity of water equal to eight and three- 
lartera feet of a twelve inch pipe, being thirty-three and a half 
loaa, wag delivered at the adit from a depth exceeding 1600 
t; while, in addition, forty-five gallons were delivered at the Bur- 
H for injectioa water, and for tnrnjng water-wheela. To effect 
is delivery, a weight of more than three hundred tons ia put 
kto motion at each stroke, this weight being balanced, excepting 
lad in shaft. 

I pump rod, which is 290 fathoms long, ie formed 
«r about the drst 120 fathoms of two twelve-inch square Eiga 
I, each from fifty to seventy feet in length, -Afterwards 
aain rod is formed of fifteen ineh square baulk, decreasing 
I fourteen and twelve incii descending ; the whole being connected 
r with iron straps tor a distance of one-third of a nule 
Tpendicular, and kept in a proper poaition during action by 
J guides in the shaft. 
The particulars of the boilers for this engine are as follows :• — 

•.ofBoQcn B. 

ngthofDo 37 f»L 

SUmeter, Onler B..,, K) feel 

Do. Inner B.... 4i feei. Steam space, 

The consumption of steam in this engine 13 from 500 to 800 

ieet per minute. Each fireplace haa about seventeen feet 

contains six or seven bushels of coals. The chimneys 

loted about sixty feet high, as a sharp draught is of 

getting up steam rapidly; but the boilers are in most 

ices sufficiently large to be worked with a slow draught 

closed dampers. This practice, and the use of 'Welsh coal, 

for the absence, in general, of smoke from the chim- 

of the mines. From the system of " clothing," or covering 

bodies which are non-conductors of heat those parts of 

engine which may require it, the temperature of a Cornish 

nne-house seldom exceeds 70" Fahrenheit, Great as ia tha 

1, CornwaU, in Sit ■a.eT.rs \i*i»-- 
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I iianal duty performed by the best Comisb enffin'^i it if 
r within the limits of steam power, as mjght be 

r eolation from the elementary fact, that the evaporation of 

E cubic foot of water, at a pressure of two atmospheres, prodneai 

• gross power of 3,800,OOOB)9. lifted one foot high by the co^ 
sumptioa of one bushel of coals. 

The steam-engines employed for drainage are erected close t( 
the shaft in which the pumps are fixed, which is called tlif 
" engine shaft." One end of the beam hangs over the centra al 
this shaft, and is attached to the p\imp rod, which is raised it 
each stroke of the engine, afterwards sinking with ita ovv 
weight, which is always counterbalanced by a "balance bob,"« 
that the whole power of the engine is exerted in raising *li 

I column of water in the pumps. 

The engine is generally enclosed in a large and substantili 
building, two or three stories high, which affords conTenifSl 

I access to every part of the machinery. 

The centre of the beam is supported by the front wall rftti 
house, anda low building attached to it contains the boilei| 
■which in Cornwall, together with the steam pipe and cyliiidai 
are carefully cased and covered up with some non-condiii»ii( 
Bubstances. 

CajBtan and shears are used in raising and lowering tbe pfr 
■work, which forms a very important part of the machinor)', " 

I above intimated; and which has been much studied and ut 
proved in consequence of the great depth of many of the minfl 
and the '^'ast influx of water in them. The pumps are arruig* 
in "lifts," or columns of considerable height, often indeed frirt 
twenty to thirty fathoms, the water being discharged into 
terns placed at the foot of each, and raised entirely by liife 
or pressure. The whole column of pumps in a shaft 
monly worked by a single pump-rod, which passes down tl 

I middle of it, and communicates with each column by 

) attached to its side. 

The steam-engine is of prime importance to the miner, 
be cannot choose his localities as the mann&cturer 
needs follow the mineHi tveasMtea. Thus the steam- 
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okea in the narrow vallejs of Coiiiwall almost at the sen-level, 
the verge of the cliff at Botallaclc, and on tlie elevated table 
id of Mexico. Fuel and water alone are wajited for it 



The resultB of the wonderfiil JinprovemeiitB of the steam- 
igine in. Cornwall are, that drainage is facilitated, and mines 
hich have been stopped for want of ateam power have been 
iterially deepened, and a mass of mineral rendered available 
hich would never have been otherwise reached. 
Bather more than twenty years ago, Wheal Abraham Mine 
id attained a depth of 242 fathoms, or 1452 feet (a fathom 
ing six feet) ; Dolcoath Mine had reached 335 fathoms ; Tre- 
n copper mine is gradually becoming extraordinarily deep, 
it is last reported as being 320 fathoms (1920 feet) deep 
w the adit level.* The Consolidated Mines are 300 fathoms 
5800 feet) deep, and the TTnifced Mines 280 fathoms below the 
'"* level. Let the reader realize these depths by imaginary 
;s of the highest buildings, as &t. Panl's and the Monument, 
I themselves, a sufficient number of times to attain the 

e amounts I 

Speaking of mines generally, the Eselschact Mine at Xutten- 
1 Bohemia, now inaccessible, waa deeper than any other 
leing no less than 3,778 feet below the surface. Its depth 
Itmly 150 feet less than the heights of Vesuvius, and it ia eight 
» greater than the height of the pyramid of Cheops, or the 
■thedral of Strasburg. 

3 fully detailed the wonders of the Monkwearmouth 
3 near Sunderland, in " Our Coal Fields," and thercibre 
gnly here repeat that it is probably the deepest perpendicular 

t (in one continuous shaft) in the world. 
Tht) bore of the salt-works of Minden, in Prussia, is ^ 
set deep, and 1903 feet below the level of the sea. 
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1 on high ground may be very deep wilhcrat extendi 
sea level. That of Valenuiana, near Guanaxuiito 
Mexico, IB 168G feet deep; yet it is 5960 feet ahoTe the level 
the sea, aail the mines in the Andes must be mnch moj 

For the same reason the rich mine of Joachimatba 
hernia, though 2120 feet deep, has not vet reached the b< 

The fire-springs at Taeu-lieu-taing in China, are 3197 feet de 
but their relative depth to the sea level ia unknown. 

How insignificant are all the works of man compared i 
nature ! A line, 27,600 feet lung, did not reach the bottw 
the Atlantic Ocean. 

»TEJ AHD TIN MINING IN C OBN WALL.— HIS TOET AJSB 
STANNAEY LAWS. 
Both Cornwall and Devon posHesa tin mines, which, howCT 
are most important in tlie former county. The very ea 
notices of our history are connected with reference to tin n 
Herodotus, about i50 yeai-s B.C., mentions the tin ialand* 
Britain under the name of the Cassiterides. A mass of iot) 
ing antiquarian discussion ia associated with the Caaait«( 
BO called from the Greek word kasnteros, tin (though somi 
the word means pewter). Diodorus alludes to the Casaita 
and also gives an ace u t f th t n produced in Britain, ssji 
that " the inhabitants f th t t mity of Britain, which t 
caUsi Bolerion (supp aed t b La d's End), both excel in h( 
pitality, and also, by as n f th r intercourse with forei 
merchants, they are il d 1 mode of life. These p 
pare the tiu, working y kilf lly the earth which prodw 
it. The ground is rooky, but it has in it earthy veins, tl 
duce of which is brought down, and melted and purified, 
when they have cast it into the form of cubes, they carry it toS 
certain island adjoining to Britain, and called Iktia, DarinH 
the recess of the tide the intervening space ia left dry, and tl 
carry over abundance of tin to this place ia their carts ; anditg 
something peculiar that hapj^iens to the islands in these partalj 
• Further parliculara maj ba found \q no^s \n ti.um'QQ\4i;i Comun,! 
Edit.) p. lis. 
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a Europe and Britain ; for at full tide, the intervening paa- 

L being overflowed, they appear isLinds; but when tlie Be& 
OS, a largo space is left dry, and they are seen as peoinaulas. 
I^m hence, theu, the tradei-u purchajse the tin of the natives, and 
raneport it into Gaul, and finally, travelling through Gaul on 
lot in about thirty days, they bring their burdens on horse- 
Bck to the mrfuth of the river Rhone." — Diodoras, lib. v. 

This very tuterestiag glimpse into the ancient tin trade baa 
pt the learned antiquaries to work to determine IktU; but no 
ilace on the Comisk coast exactly answers to it except St. 
BiehaeFa Mount. What a strange scene must the Mount theu 
WTS exhibited, with tlie Britoaa and tin-trading! Imagine 
rooreelf on the top of the Mount, and, looking first on the sea, 
IWholding a little fleet of queer vesstls making for the Mount 
^-ancient vessels, having beaked prows, or figure-heads of ani- 
Ula or deities projecting forward, painted and bedecked, and 
Uring small rough sails fiapping agonist rougher masts. See 
Wvesaela somehow guided to the wooden pier, formed of huge 
m^ blocks of trees. Then look to land, and what a far ruder 
Ifiirde of tin traders do you Jind advancing with, weighty loads 
ilf the lar-sought kassiteros! Those tin-sellers are of the aame 

Pnw as the men whom the great Julius Cjesar has described in 
p CommentEiries. Wild fellows tbey are, with painted bodies, 
fierce couutenonces, and skaggy hair, and a few poor but 
Dg bows, and rude spears, and basket or skin shields. How- 
|Tar,nide barbwians as thoy are, they muat be traded with; for 
En is not found in Gaui or Italy, and yet the Romans and 
pthere must have it. But before you see those beaked prows 
pmiBd away from St. Michael's Mount, you will behold a battle 
pbtisiness. Tlio Britons and foreign merchants cannot agree 
pto price or barter. The foreigners want to cheat them. No! 
Witona will be Britons still — and at last the wily, civilized 
meigners are obliged to pacify them, for they cannot set sail 
■"ithout tin. Watch, now, the blocks of tin brought down in 
Utie carts tliat creak beneath their metallic loads. What a 
pwling luid shouting there is as these blocks are shipped I What 
a. Jove by the foreigners, and on some atrftngo deity 
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by tlie Bi'ito&s 1 But at leogth bock come the little 
packages of metallic utenatb and ware, of vaiied earthen^ 
bright beads, and some few prized luxuries. You 
Britona tugging these towa.rda their miserable mud hovels, 
some of the party begin to quarrel aad make fierce gestures U- 
fore they have divided the spoil. But at last peace ia rea 
Smoke ascends from holes in the mud huts, and -wretched 
are devoured with appetite;— while the rich tin ia getting oulW 
sea, and will soon be found in Gaul, and thence brought bylotj 
journeys to Germany and Italy ! So much for the oldest fin 
traders. Now descend lower in history to otht 

After the coming in of the NormaJis, the Earls of Comwill 
derived vast revenues from the mines, es|)ecial!y Eioliard, bro- 
ther to King Henry III. 

In 1201, King John gave a chai-ter to the tin mines of Co* 
wall, and, in 1305, Edward I. granted them another. En^uJ 
enjoyed an exclusive trade in tin until the thirteenth ceatolfi 
when rich veins of this metal were worked in Miania and Bo- j. 
hernia about the year 1241. After this, the Germans sold til ■ 
so cheap as to materially injure the revenues of Kichard, EiBi 
of Cornwall. A charter was obtained with several iminniHti(t| 
by hia brother Edward. The Stannary la*a were alsofona»i 
by him, and confirmed under his own seal, laying a certain ink- 
post upon the tiu payable t« the Earls of Cornwall. 

The Duchy of Cornwall was created in 1337, in favour i^ 
Edward the Black Prince, and settled by Act of Parliament » 
the eldeat sons of the sovereigns of England. The mining titio 
is under the separate jurisdiction of the Stannary Court*- 
(Stannary is irom gtannwm, Latin for tin, and hence itannafWi 
of, or belonging to tin.) The Lord-warden of the Staniar* 
and the Vice-warden ai-e at the head of this jurisdiotioDi wft 
a final appeal to the Duie of Cornwall and his council. ^ 
miners claim to be free from, all jurisdiction but that of llw 
Stannary Courts, excepting in cases affecting land, life, or limli 
The vice-warden's court is held once a month, and ia a com 
of equity for ail matters relating to tin mines and the tin trad* 
The Btannary laws are revised, or new ones enacted by the dok 
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id his council, vith the consent of what is called the stuDiuuy 

rliament, which oonsiata of twenty-four Btannators, gentlemen 

property in the mining districts, chosen six for each stannary. 

last stannary parliament was held at Truro in 1753. An 

wus passed in the Gth and 7th William IV. cap. 106, enti- 

for the better and more expeditions Admiaistration 

Justice in the Stanniiriea of Cornwall," &c. &c. By thia act 

iprovements were made, and the vice-master's court is 

court of record, and is held at Truro. 

long period in the eaiiy history of tin-mining, the 

of Cornwall appear to have been in the hands of the Jewa. 

became possessors of them chiefly by taking them as secu- 

for loans granted to the early Dukes of Cornwall ; and at 

periods, when the Jews were hotly persecuted, those en- 

h» " tinning" were particularly exempted. Many curious 

Alts of the Jewish rule are met with iu Cornwall. Rude 

are frequently found beneath the soil of the existing 

shich are called Jeto houses; and the tin, which is often 

blocks, formed, as it would seem, by running the raelted 

into a rude hollow made in the soil, is called " Jew's. 

[souse tin." The town of Marazion, opposite to SL Michael's 

it (and supposed to be the ancient portto which the tra- 

from the continent came), in commonly known amongst 

Oomiah men as Market Jew; and a street in Penzance, 

towai'ds Marazion, formerly kad the name of Mai'ket 

'<W-3treet. 

FOKEIGN TIN MIHES. 

Tin ore has been found in few countries in workable quaa- 
«tita. Besides Cornwall, its priacipal localities are Bohemia 
^i Saxony in Europe; and Malacca and Banca in Asia. One 
of the richest deposits of tin known is in the province of Tenas- 
*^tim, on the east side of the Gulf of Martaban, iu the Malayan 
PHunaula. The tin. deposits occur in several parts of that 
fttmtry; but the richest layer is eight or ten feet thick of sand 
•ad gravel, in which masses of tin (oxide) are sometimes found 
tJiegise of a pigeon's egg. The ores axe found also iu large caves 
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near the surface, and, tbongh activelj mined for manj centunes, 
there ia still easy access to unexhausted portions. Those in tlu 
island of Jiinck-Ceylou som<itimes yield SOD tons per aunum, 
■which are sold at the rate of £48 to £60 per ton. 

The mines in the island of Banoo, to the eaat of Sumatw, 
discovered in 1710, are said to have furnished in some yeaw 
nearly 3500 tons of tin. It is found in the aUnvial tracts 
through every part of the island, rarely more than twenty-five 
feet below the surface. 

Great deposits of tin occur also in the Siberian mining distiict 
of Nertshiusk, near the desert of the Great Gohi, and in Bolivia, 
near Oruro. Small quantities occur in GalEcia, on the borden 
lof Portugal, the department of Haute Vienna in France, and m 
some mountain chains in Germany. I 

The tin from Peru and Bome other cnuntries contMos a krge 
amount of tungsten, or wolfram, which very much depreciate* 
its value. Until recently this tin could ouly be employed fijr 
very common purposes, such as making tin pipes, and oth«r 
articles not requiring tin of good quality. But in analyzing 
some of this tin, an eminent metallurgist recently discovered* 
process by which a separation of the wolfram could be easilj 
effected, and this process has been lately patented. It cannot 
be popularly described ; but by it the impure tin, contBUiiiij; 
from five to ten per cent, of tungsten, and worth, therefore, iM 
less per ton than tin of ordinary purity, is so cleansed, tilt 
ultimately pure tin is ohtaioed quite as good aa the stream tia 
of Com wall 

The tin mine of AUenberg, in Saxony, ia remarkable for wkt 
is termed a stodcwerke, or interlaced mass of ramifying veiii^ 
which has been worked ever since the year 1458. The inckditj 
rock is a primitive porphyry, superposed upon gneiss. The «• 
ia disseminated ia minute particles, and (iccompanied with iiiiV 
fram and other minerals. In 1620, the mine was worked kj 
twenty-one independent companies in a most irregular mnnDU, 
whereby it was damaged to a depth of 170 fathoms by a dW- 
ful downfall of the roofs, which mercifully happened on a SuntUyp 
when the miners were at chnrch. 
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sket4^ of this curious mine is here given, taxi, the depth of 
ccidental nbysa, marked by the curve line i 6 6, is Biity-six 
fathoms j bat the devastation caused 
by the ^bovo acddent ia manifest 
to the depth of ninety-five fathoma 
below that ourve, and thirty-five 
fiithoms below the actual workings, 
repvoscD-ted at the bottom of the 
Bhaft under B. The pm-ts eics- 
vated are shaded black. There are 
two masses of ore, one under the 
shaft B, and another under the 
shaft C, which at Jhe levels 5 and. 
10 are in communication, but 
not at 6 and 7. From 8 to 9 
there ia & direct descent. The 
deposits are by no means in one 
vertical plane, but at a considerable 
horizontal distance iromeach other. 
A. is the deficendiug shaft; B is 
the extraction shaft, near the moutli 
of which there ia a water-wheel; * 
C is another extraction ehafl:, 
worked by a water-wheeL F ia a 
drift or gallery for admitting water 
to drive wheels. At D is a gallery 
lischarge for the waters. T is a great vaulted excavation, 
has thirteen stages of galleries, of which eleven serve 
extracting the ore. 

le mine yiehls acnuully 1600 Leipsic quintals of tin, being 
^fiftha of the whole fiimished by the district of Altenberg, 
produce thia amount of tin metal, 400,000 quintals of ore 

TIN ORES, LODES, STRE-AM-WORKP, Sc. 

^e tin ores of Cornwall (peroxide of tin) ai'e found in the veina 
iasurea called lodes, and also in beds, which furnish atrong 
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r*Bvidwiceof a sweeping inundation having passed oTertheU 
1- which rolled pebblea of oxide of tin were deposited belo^ 
nibseqnent Bccumulatioiia of saind and gravel The d 
B mostly from the North of East to the I 
t "West. In this direction tliey fi-equently pass through a 
y able tracts of couatry, with very few variations a 

^here ia alwsys a, deflection of the lode f 
[ perpondicnlar line, which, the miners terra the /lade, a 
f rnderlyjng of the vein. Tin veins are considered to b 

jrldng when only three inches iride, provided the o 
I for its width. Some of the mines have very lai-ge veins, fron 
f -which smaller veins diverge. These sometimes cross each othay 
J ather horizontally or in their perpendicular descent, when tlifl 
■L-are called eontraa, or caunter lodes in mining ptwlance. Fnv 
a. mineral vein, without giving any wamiii|, "ffl 
t aoddenly utterly disappear. In a single day's working ari4 
n of tin may terminate, and leave the miner little clue whentj 
o find its continuanca A body of clay or other matter BppMtf 
to interpose, and the aeajch is generally pursued eithar bj 
working in the direction of the vein, or by sinking a new shift 
from the surface ; but the result is quite uncertain. 
i' ' In alluvia! beds, or in its dispersed form, tin is called si/«<Hii-(i«i 

^^^L and this stream-tin is either met with in a pulverized san^ 
^^^^(fltate, in separate stones called shades, or in a continued council 
^^^V Atones, which are sometimes found together in large munbEn 
^^^H ftud occur at ilepths varying from one to fifty feet. This coua 
^^^H is called a stream, and when it produced a large quantity of tb 
^^^K|Cre it was formerly called Beauheyl, which is a Cornish wwd 
^^^^K signifying a ^irini/ stream. In the same figurative style, «lifl 
^^^H the stone was but lightly impregnated with tin, it was said toll 
^^^^K^iuf alive; when it contain-ed no metal it was called dead, aodtti 
^^^^pfaeaps of rubbish or rubble are now commonly and emphatiollf 
^^^B, colled deadn. 

^^^H* There is no regularity in these tin-streams, as they are <l 
^^^H Ufierent breadths, though seldom less than a fathom. They IK 
^^^H often scattered, though in different quantities, over the wbsk 
^^^^kbreadtha of the moors, bottoms, or valleys in which theyKt 
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pnd, Aa the meeting of rivers niakoB s flood, bo the meeting 
itiu-Btreama makes what is called a rich, floor of tin. He is a 
l^y miner who ia thus suddenly ^oreti / 

'The femoua wnod-tin, so called from the woody appearance of 
^e of the pebbles, was formerly found in the Loth stream 
K)i%s in abundance, but these have been washed away in violent 
fcorras. It yielded 63 parts iu 100 of tin. Wood-tin ia much 
Uned by mineral-collectors for cabinets, and recently specimens 
bve been found in the veins of tin. 

t 8tream-tin, or peroxide of tin, being thus disseminated botli 
b the alluvium which covers the gentle slopes of the hills 
pjoining the rich tin mines, and also in the alluvium which 
Eb the valleys winding round their base, these deposits have 
Bren rise to considerable " Stream, works" for obtaining the 
hetalhc particles and pebbles. 

I These atreaia works are conducted by the conveyance of a 
ftreim of water over a bed of tin, which, by washing away the 
ftghter matter, leaves the metal to be picked up where the oper- 
to)n has been performed. No doubt this was the moat ancient 
bethod of tin-getting. But when pita were siink in those places 
rtare the manifest abundance and richness of veins led the 
Biners to penetrate beneath the surface, then the product was 
BiBed by being thrown upon successive platforms (called aAawi- 
Wi), by men ari-anged at different elevations. Even the rudest 
Bjnn of the windlass was a great improvement on these platforms. 
' Borlase, in his Natural History of Cornwall (p IC) m f 
ttraun works as being carried on at St. Steph Bra 1, St 

Ew^ St. Blazey, and other places (the most mportant b 
""Be in the valley between St. Austell and th ) a wh h 
wis still streamed. The Pentuan works, once eel fa t d a e 
WW abandoned. For many centuries have rese, hes f thes 
lHwrial deposits of tin been carried on in Cornwall and Devon , 
10 that it is now difficult to obtain sections of unnuned ground, 
toiept in situations where the tin-stone pebbles are not very 
fcnadant. Hence we can form but a poor idea of the great ao- 
hnndfttion which must have been formerly worked out by stream- 
K- and conae^quently we have httle conception of the amount 
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water iriudl 
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of tis-Btone pebbles washed into the bottom ol 
bftsin-Bhaped depressionsi, by the body of n 
to have passed over the l&nd. 

Traces of stream works are to be seen from Dai 
Land's End, and often in depressions on the higher groon^ 
ejcample, on the former elevated region (whence tin pdd 
long since ceased to be obtained), being the works of the m 
the ancient miners are umTersBllj termed in Devon and 8 

Althoogb the richest deposits have beeo well woiiea 
ground turned over probably twice or thric^ the tV 
rejected at one time becoming valuable at another fi* 
comparative scarcity, yet there r 
tin streaming fi-om becoming extinct in ComwalL 
woi'ks of recent jears are carried on at Camon, near lt{ 
There a long line of stream works esl«nds domi tt| 
where the tin-gronud consists of varying thicknesa, oti 
masses oftin ore, in some cftses unmixed with any other M 
in others formed in a matrix of quartz, and quarts aq 
with rounded pieces of slate, granite, and qoart^ tm 
thickness from a few inches to twelve feet. Above \ 
ground lie eight beds of sand, and silt, and sheila, in onal 
have been found several branches and trunks of treeu 
which bad evident marks of being cut with an txe, | 
sharp instrument. With these were intermingktd hS 
hones of stags, and some human skulls. I 

The Happy Union sti-eam works at Pentuan were tf 

very largely worked. As they were interesting, I hen 

a vertical section of them. i 

A vast exQ 

E, T, U, 8, i 

hollowed 1 




welling thiadepoait, several Huccesaive layers, yiz., 1, 2, 3, were 
ink through ; the gravel containing abont its middle a. band of 
chreous earth (2) on ferruginoua clay. No. 4 is a black peat, 
letfectly comboatible, of ft coarae texture, and composed of reeds 
(Eld woody fibres, converted into a mass by a fine loam. Bed 5 
b sea-sand, mingled with marine shells. Bed 6 is a 
marine mud, filled with shells. Below these the deposit 
rftin-atone occurs, including fragments of various sizes, of ciay- 
bte, flint-slate, ice. Among these the ore occurs in rounded 
article^ aud the tin-atone oommonly in small graiuis and 
iTttalB. 

The mining i& very simple. The successive beds are visibly 
It out into platforms. By a level of efflux k, the waters flow' 
ilathe bottom of the well, I m, which contains the drainage 
npe. ' These are put in action by a machine, j, moved by a 
IheeL The extraction of the ore is effected by an inclined 
Bont oat of one of the sides of the e^tcavation, at an angle 
« forty-five degrees. At the lower end of this sloping 
y there is a place of loading, and at its upper end, h, a 
le gin, for alternately raising and loweriog the two baskets of 
a the pathway, i, 
. As the density of tin-stone is much greater than that of most 
IT metallic ores in their natural state, it is less apt to nm ofi* 
ift the washing, and may therefore be dressed so as to be com- 
^stripped of every matter not chemically combined with it. 
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le processes commence with cleaning and sorting, and th^ 

I* on to washing and stamping, aud finally to calcination in 

"bnrning boose," and to smelting. The tin ores of Cornwall 

A Devonshire are all reduced within the countries where they 

as the laws prohibit their exportation. The smelting 

Brkt, in general, belong to individuals who possess no tin mines, 

pit who purchase, at the cheapest rat^ the ore from the pro- 
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prietors. The ores are appraised according to tKeir contente hi 
metal and its fineness, eondition^ which, ore determined hj A^mr. 

Let nfl now attend to the dressings: — The object of dreadng 
is to separate, as iar as possible, the earthy matter accompanjing 
and often, mixed up with the ores. The ruling principli 
which all the varied apparatus and processes nsed in difTerent 
miaes proceed, is this — ^tlie difference in specific gravity between 
euthy and metallic matter, the latter being generally doufala 
that of the former. 

The dressing'fioors of a mine are always arranged as near tht 
mouths of the principal shafts as possible, the ore being conreyeil 
to them by a small railway; and they are always provided with 
an adequate supply of water by an artificial channel. Tlie 
floor itself ia paved, and there are on one or two sides ranges <i 
sheds for the persons employed to work in, and builJingB con- 
taining the apparatus used in the operations. These commaM 
by picking the ore, which is brought from the mine in liujv 
irregular lumps, as it has been blasted or broken from the veiii, 
Such lumps, of which often more than half ia merely spar tai 
veinstone, are broken into snoaller pieces with hammers, a kbou 
commonly performed by boys and " maidens," or yonng wonwa 
From rich veins a large proportion of the ore is obtained in i 
pure -state, and then it is on ly necessary to break down the largt' 
irregular masses into fragments of a tolerably equal size to reniief 
it fit for the fiircace. This rich ore ia at once arranged in at- 
culiir heaps upon the dresainig floors, and containing a cerM 
number of tons each — commonly fifteen or twenty — and in thi( 
state it has very much the appearance of fine metallic gravel 

The poorer classes of ores, after having been broken by &t 
hammer, and partially separated from the mother rock by [adt 
ing, have still a great variety of operations to undergo, wblA 
depend upon the metal and the quality of the ore itself Of 
tliese processes it will he sufficient for me to notice the pTiucdpal, 
ftnd I will illustrate them by brief notices of the processes 
•dopted for tin ores. 

i. Waahing nnd StompiTLg,— Tnesie -^-cwwasfta "Bera conductei 
il foliows at the great ■woi;taQl^o\?,wi*>iii-'««t'*(5.- k-oiS^ii. "Xn* 
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tamps or pestles are of wood, aix inches by five and a half in 
the aquiiro. They carry lifting bars, 6, secured with a 
wooden wedge and iiivn bolt, and they terminate 
below in a lump of cast iron, A, called the head, 
weighing about two and a half cwts, A turning 
shaft communicates motions to the stamps l^ cama 
stuck round its circumference, and so arranged that 
^ the second &lb while th-e first and third are uplifted. 
I There are four cama on one circumference, and the 
ea seven turns a minute. Therefore each stamp gives 
irraity-eiglit strokes per minute, and falls through a space of 
a. half inches. The stamp chest is open behind, so 
lat the ore slips away under the pestles, by its weight, along 
e indined plane with the stream of water. The bottom of the 
coughs consists of stamped oi'es. With aix batteries of six pestles 
Wh, at Poldice, iiear Redruth, 120 bags of ore are stamped in 
e hours, each bi^ containing eighteen gallons of 262 cubic 
idles, measuring altogether 352 cubic feet, and 86i cubic inches. 
The openings in the front aides of the troughs are nearly eight 
aehes, and are fitted with an iron frame, closed with sheet iron, 
d with 160 holes in the square inch. The ore, on issuing 
>rth, deposits its rough in the first basin, and its dimes in the 
iUowing basins. The rough is trashed in baddleg and toiswg 
lbs, the slimes in trunks. 
The iotdtu/ tub or doUi/ is shown in the figure. It receives 
1 ore with a ceitain quantity of water, 
I and a workman stirs it about for three op 
^_ iP~: T . - ! im-wrjTT ." 7, yi i i;'. -ai four miuutes with an iron shoveL He 
then removes a little of the water, and 



k strikes the tub on ita sides for eight or 

,j ten minutes with a hammer, which 
y-'-'-' ' -'{a qiickens the subsidence of the denser 
,'ei!il:i:-\i:f>\h., .."jf§ pai-ticlea. The water is next poured off 
by inclining the tub on one side. Id 
IB operation of this kind, four distinct strata of the ores may 
i procured, as indicated in the figm-e by tWAioea a ti,cd,ef g, 
'■ The portion. A, is to be washed again m \TAntoii%>Krtsa 



(see next figures), B is to be washec] upon tlie Germiui chwtiQ 
rack ; C, the moat oonsidei'a.ble portion, ia put aside as fit fort 
market ; D, forming a nucleus in the centre of the tub, iaM 
jjaasecl tbrough sieves of capper wire, having eighteen i 
per square inch. This product affords a. portion which f 
through the sieve, and a portion which remains upon it. 
The slimea are &eed from, the lighter mud la the trunMng fl 
This box i 
eight feet long, 
matter at 
; M is pushed bi 
a workman i 
shovel Irom. a 
b Thumetalliail 
tiou is carried <JlH 
deposited by 
Btreaiu of water q 
the table; 
Y matters are flosted along nto a baam beyond it 
And now we come to another machine The last prod 
1^ tmnking box is collected in the cheat and ia divided h( 
, ■ two portionK, one of wHch ia worked once and the other if 
apoa the raci, as shown in the adjoin 




This machine ia composed of & frame, E, which carries a sic?' I 
ing board or table, suaceptiblB of being turned round to the ri^ 1 
or Jeft upon two pWote, ■£. I'L. "E^iQ t«s.4 of the table is tl» k 
mclined plane, T. Al Bmaii. Wari,? , B.\.\,'4*iifei'\i'3 ».\yia}!i.ijCs»iiSi», 1 



L forma the oommtmication with tlie lower table, C, 'wLoae slope 
i£ve inchea in its length of nine feet. The ore is thrown upon T 
1 portionB of twenty or twenty-five pounds, A woman 
la it with a rake, while a. Btrea,m of water sweeps a part of 
Lnpon the table, where it is wadied. The fine mud falls through 
f, Blit near the lower end, into a basin, B. After working 
autes, should the product (caJled schlich) seem 
Hy rich, the operative turns the table round its axis, 
p as to tumble it into tha boxes below. The mud is 
1 impure prodoct in 6', which must be washiid again 
6 chest or rack, while a product fit for roaatiiig is found 

is dressed by similar methods : first, by washing 
it a trauking box of sueh dimensious th^t the wurkiiiaa stunds 
L thick boots, and makes a skilful use of the rake fay 
hag the large pebbles from the small purer ones. Then 
e picking, stamping, and washing on a kind of sleeping 



a the above processes are found in sorao localities, 
ing works of the Hars in Germany more elabo- 
ia employed; but the principle is the same in all 
a the preceding description it will be seen, that by 
iSpeated pulverization, washing, aad agitation, the metallic ores 
My at length be obtained in a very pure state, the earthy 
r with which they were originally intermixed being by 
iieae processes almost entirely separated irom thera. 

A branch of metal business is to ascertain by cheap and 
faiple methods, termed assays, the quantity of metaJs contained 
nUe different specimens of ores to be heated. This branch is 
adeed preliminary to others, and determineH the value of any 
^ren lode or vein. 

AsBayB ascertain the proportional quantities of ore in a 
specimen, and therefore proceed beyond the blowpipe. Assiiy- 
^is divided into-^lst, meolianical; 2iid, assaying by the dry 
nj; 3rd, assaying by the humid way, which is not reducible to 
BDpiBpi'ocesses, bat comprehends true cheini.cD.\B.oa.\^*B5',MiSk.* 
3 often required to obtain a leaait ft»i i»a^ 
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depended npon. Chemical analysis, rightly applied to metallurgy, 
will certainly produce great improvements. The asaayer di 
terminea the standard of copper, of which I aliall speak i 
connection with mining BpeculatioQ, 



Tin CLEAHIKQ.— OXLAND'S PKOCESS. 

Tin is often combined with wolfram, tongstate of iron, and 
other materials injurious to it for commerce. A new pi 
by Mr. Oxiand easily separates the wolfram from the tin, and 
the ore may be thoroughly cleaned by it. It may be atriotlj 
described as follows ; — 

The ore ia brought to grass (t. e., to the surfaee) in an iton 
waggon, runoiug between four rails, adjusted to the irregulM 
inclination of the sides of the chasm by the power of a eteam- 
engine or a water-wheel. The ore is discharged into auothat 
waggon on a horizontal railway, and carried to the dressing- 
floor, where the lai^ masses are broken or " spaUed" to a aie 
suitable for the crusher. Tie whole is then washed to reiDO?e 
the mud, and after being picked over by " bal-niaidens" (^rii 
employed at the mine to remove the waste), the residue la con- 
veyed to the powerful crusher, and is ground down to a coaoe 
powder. From the crusher the ore is taken to the dresang- 
floors, where, by a series of washings in ruuiiing streams and in 
still water, the whole of the earthy matters are almost comjiletelr 
separated. The residue consists of the black tin, associated with 
iron, copi>er, and arsenical pyrites, and with wolfram. By tl» 
return of the water, this mixture of metallic matter, named 
Witlg, (query — whether so called because the whole of the 
metals are then at their wit's end !) These witts, all varioualy 
named according to their character, are in the next pUw 
conveyed to the huraing-houae, where they are roasted in & 
large reverbe ratoiy furnace at, a red heat. The black tin 
and wolfram remain unaffected by this, but other separationa 
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Qie OT^ and at length the wol&am is expelled, and eventn^y, 
instead of being the cause of deteriorating the value of the tin 
ire, it may be made to produce additionul value, by the oses to 
trliich it can be by itself applied. This process proves how skil- 
tiillj man can turn apparent disadvantages in natural products 
to the best ends. 

TIN METAL. 

J There are now three kinds of tin made in Cornwall — viz., grain 

jtitt, refined tin, and common tin. Grain tin was formerly made 
solely in blast-fumacea only from the diluvial tin ores, or what 
have explained as being called stream-tin — this being re- 
niArkable for its purity. 

This was the only kind of tin used for making tin-plates, or 
lather for tinning the plates of iron ; on account partly of its 
fluidity, and partly of ita superior colour and Instro. It was 
«lso used in small quantities in dyeing scarlet, and in making 
tin-foil. Grain tin has of late been almost wholly made in 
raverberatii!gfumaces,likeother tin, but still generaOy from dilu- 
Tial ores. The cheaper mode of manuiacture baa greatly re- 
duced the price. The name grain tin is derived fi-om its quality 
of granulating. This is done by placing a block of it in, a fur- 
nace kettle, and heating it aa high as it will bear without melt- 
ing. It is then raised by a pulley to a considerable height, and 
suddenly dropped on a hard surface, by which it becomes in- 
stantly divided into Bmall Btriated masses, to which the name 
grain is given. 

Refined rin, though not equal in quality to grain tin, is made 
firam selected ores, and fluid enough for the first coat of iron 
plates. It is used by most of the tin-plate manufacturers. 

Common tin is made from the mass of the tin ore of Cornwall. 
The term llock-tin has become disased amongst miners. 

I The quantity of grain tin employed in dyeing, and in making 
tdn-foil, probably exceeds 200 tons per annum. 

Tin is so malleable, that it may be reduced to \)iQ.^(» tj-vti-ts^ 

\imlx 1-lOOOth ofaa inch thick. 




mmif, at wUA warn wil be miA maAar tke aibs «f oqifxr. 

Tk nadline of tin ens k d&cted I7 two Aflmat vetlndl 
wiufc ma;- fce brieij dMonbed In- atatiB^ tkat br tiie fint nJ 
»a«t eoauDou, tiw ere Kuxed witli calm is exposed to hot Qpol 
tfcefattrth of « mntwnticig fitrate, in vkidi pit oosIuimI 
M AkI ; wltilB hj tin Hoond meOnd, -wliid) is applied men^t* 
ibeam tin, and whi^ is feDowed in enter to obbun tin of livl 
fineat quality, the ore U Ibaed in a blast fiiniace called •"bio*'- 1 
ing-boose," in wUch wood fael or charcoal ia used. ' 

The blowing-house tomaces are about six feet his;h from tin 
concave hearth to the throat, or commenceiQeati. of the lonj 
narrow chiuiuej, which, after proceeding for some diataaca in*" l 
oblique direction, contains, a metallic chamber, in which lb* 
metallic diwt carried off by the blast is deposit«d. Tbe blwti) | 
introdnced either from large bellows or cylinders. No suhataMt ' 
is added to the ore and charcoal, unless it be the residnlT I 
matter of a previous smelting. The proportion of chanW 1 
cousmned ia about one ton and six-teDths for every ton of tin 
produced. The melted tiu runs off from the furnace intoU 1 
open baain, whence it runs off into a large vessel, where it i" < 
allowed to settle. The scoriie are skimmed off ; and sobseqiWt | 
operations consist of refining, by allowing the mass of tbs , 
metal to rest, then submitting tbe upper and pure portica j 
to the refining baflin, and tenie\t\n^ "[^leXaMiet -^t^^ lo. oriw | 
to coDFert the hlocka into, gram Ivrt, \,'h.<s^ M«\«sftea.-asia.'*«i 
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iconie brittle, and made to fall from a conBiderable height in a 
fluid state, thua producing an agglomerated mass of 
longated grains. 
In the other method tho prepared ore is mixed with culm, and 
added. These siihstancea being bleadejil, and a little 
rater added to the misture to facilitate the operation o£ 
baling the fiimace, then from twelve to sixteen cwt. of this 
niiture form tho ordinary charge, or in the smelting fumaccs 
St. Auatell from fifteen to twenty-fonr cwt. The charge is 
read wpon the concave hearth of the ftimace, and then the 
^lertures by which it is in-^erted are closed and luted. The 
being gradually heated, is kept hot for six or eight hours, 
ty which time the re<luctioij of the ore is completed. One of 
Ab apertures is then opened, and the melted mass stirred up to 
Rimplete the separation of the tin from the sconce, which are 
drawn out by means of an iron rate. These acorite consist 
diiefly of roaiaea of refuse matter, though some pieces are 
naerved for further processes. The refuse being removed, a 
opened, by which the melted tin flows from the 
iMsrth into a large vessel, called the basin of reception, where it 
time, that remaining impurities may separate by 
^ific gravity. When settled, the tin is ladled into moulda, 
to form it into large blocks or ingots. The ingots 
fcquentiy contain additions which have escaped decomposition, 
.•lid therefore the process of rejming must be pursued with them, 
of several processes preliminary to the actual 
wfining, which is effected by plunging billets of green wood into 
the refining basin. The heat disengages con- 
[•tdeable volumes of gas fi'om the wood, and a kind of ebullition 
ip^jdnced in the tin, which causes the lighter impurities to 
H to the Buriace in froth, and the heavier to fiill to the bottom. 
He largest erection of a mpl ting-houses (contain ing reverberatory 
^fornaeos); in. the county of Cornwall, ia that called CaUnnick, 
aWt a mile from Truro : it comprises ten or twelve furnaces, 
six feet high, and nearly twelve feet in length. Here culm 
led as the iuei, in the proportion of aViavA t«ia-a\^fc Va 
SynQ f/wiici nearly 600 owt, is ameVWL VA^an. av£.\ia'4x%. 
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and yields about 350 cwt. of tin. ITie biowing-lii 
St. Austell, in some of which cjlinders are uaed, and 
e bellows. 

The adjoining figiirea represent in section and groi 

lelting furnaces at St. AustelL 




The tin is run from the furnaces into basins, aa kk, and 
I intomonlds,yieldingblockswhichweigh from two and three-fcllH 
s, to three and three^fouTth cwta. each. These blocks oc pig 
l-ftfter being coined, are either sold entire, or again recast in' 
m tonal! rods to suit foreign markets. If one of these rods be bo 
¥ 'backwards and forwards, it yields a singiilar cracldng sound, w 
I'at the same time gives out a peculiar odour. 

It is not certain when pit-coal first began to be substituted i 
wood or chfti-coal in the TO-veTbfeta.Vji^ sm^-ai%-\in»Mea ; thooj 
the date ia thousbt to \k. a'OQM.'t. "\-&^'^- 6^iM^iawa«S«OT 



^Meltino of tk : produce of BRinaH tin. 213 

p»ed Beeeher, being mnoh persecuted in his own coimtiy, came 
Br to Cornwall, and introduced several improvements in the 
athod of mining, and this of coal amongst others, as tie lieat 
t fluxing the tiu ore. Beecher's own account remains in a 
Btence of Latin. On the other band, Pryce, in his account of 
n mineralogy of Cornwall, attributes this improToment to, 
■ongsfc others. Sir Eevil Gi-enville of Stow. Whoever might 
I the discoverer, in the smelting of tin, Ba of other metals, 
M application of this iiiel has been of immense advantage. 
[Tin ore can be brought from the Malay countries, and smelted 
ire and returned to the East cheaper than it can be produced 
^n the Bpot. 

!5Tie following tabular statements present the best accounts 
kt can be obtained of the produce of thia metal. 




























B prodnoing the largest quantity of tin in 1852, in 
JlandDevon, wereBalleswidden, 405 tons, 2cwts.; Great 
1, 355 tons, 10 cwts. ; Polberro, 222 tons, 5 cwts. ; Drake 
S tons, 1 G cwts. 
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APPLICATIONS OF TIN IS THE MAmJTACTCRE 

Tin posseRies bo many escelleat properties, that ve sbon . 
ha ppo dth people ofeveryage to whom it was known wod 
ha mr 1 yed t n a variety of ways ; yet it is a, reioarlni 
&ct th t ^E«l f tin have rarely been found amongst OrN l 
or R m t q ties. Tin recommenda itself by its aapenf^ 

Bil y 1 t ready fusion, the ease with which it n 

be i d d twisted, its Ughtiieaa, and its durability. I 

ia t so t ni bed ; it is still less liable to rust ( 
diz d t t ly retains its splendour ft longtime, 

lost asily ra it. It is probable that the d 

working it rendered it rare in its use amongst the ancients; fii 
the rolling mill, the atamp, and the lathe of the modenw •■ 
essential to its successful use. In this country, indeed, the a» 
sumption of tin in the manufacture of articles composed excb 
aively of this metal ia very inconsiderable ; for the gi-eatjr p«W 
tion ia used in the state of leaves, or what is called tin-finL 
For this purpose the metal ia expanded either by meansof rollioj 
or hammering, or both combined, until it is scarcely the n 
thousandth part of an inch in thickness. Tin is the substu 
which, covered with a portion of mercury, composes whatk 
ofllled the "silvering" of looking-glasses. The best of thaa 
cient metallic mirrors, or specula, were made of a miztun li 
tin and copper. 

Tin is very important in. dyeing processes. Solutiotia of ^ 
in nitric, muriatic, and other acids, give a degree of permatitnu 
and brilliancy to aeveral colours, not to be obtained by the ml 
of other mordanta. For thisj purpose the variety called grun^i* 
ia employed. The modems have carried to great ]ierfectioii IW 
application of tin to the co&ting of other metals. Tinning m 

id iron platea, form important branches of inJustij. 
The latter process is both curious and intricate. It tnsj ^ 
found decribed in "Manufactures in MetiJ" (Cabinet Cyolo*- 

J psBdia), Vol. Ill, p. 3G, fcc. Its \Bs.t sditwii ia that of 1854 

Lmd ia much improved \>j "Mr. ^a'ticrt'a.i-n.V 



COPPER — VAUIETIES OF ORES. ■ 

The chief peculiarity of the manufiictnre, apart from the roll- 
of the plates, oonsista in the remarkahle chemical affinity 
ibaists hetween tin ftnd iron. ; so that even cast irou may 
in the same mnoner as 'WTonght iron, 
many ornamental articles are produced hy emboaaing 
plate, in the same manner as other metaUic 
■with a fly-pi'ess, or other machinery. At Birmingham 
ny cheap cnffin-plates are thus manufactured. 
' Tin forms the principal iugredient in viirioua kinds of pew- 
■ and other white metallic alloys, which ai-e manufactured into 

tic utensils hy casting, Btantping, and other processes, 

Rich much ingenuity is diaplayeil. Britannia metal consista 

[three and a half owta. of best block tin, twenty-eigiit lbs. o 

iisl rej^ulus of antimony, eight Iba. of copper, and eight lbs. 

rTirasB. The brilliancy, lightness, and cheapness of the nume- 

i wares made from this composition, have secured for them an 

]sive demand in this and other countries. Every where one 

candlesticks and coffee-biggiua, ifec, of this material 

COPTEE— TAEIETIE8 OF OSES, MINES, ANT) HISTOBT. 

The species of copper ores most commonly found, and which 
ma become of practical importance with us, are — 1st, the 
ferboDates of copper, blue and green; 2nd, the suh-aulphui'et of 
^per, or, as it is more popularly aamed, grey copper ore; 3rd, 
he ordinary, or yellow copper ore (also a sulphuret), called cop- 
ier pyrites. Tliis last species forms the material produce of 
he English and Irish mines. Grey copper is sometimes found 
Wy abnndantly, and is a very valuable ore ; but commonly it 
only found in small pieces, mixed with the yellow or ordinary 
pe. It often consists of eighty per cent, of copper, with twenty 
ifanlphur. 
The Cornish copper ores yield an average of from six to eight 
l" cent, of copper; therefore those ores, which contain ten 
» cent, of marketable copper, are considered rich.* This com- 

Sinffnlar miUBei of nstiyp copper hare been occasionallj dlMOvered. A 
■onderfiil ipeciniea of tbia kind was eihibited In t\ie Ci^stal EalaKt ftma 
miirall, and it now in the bail of the Geologieil ttuseum, iHiujo-isMeifl.. 
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I porative small per ceatage of the pare metal ia tte orea,resiiK 

I from tLe prevalence of useless admixtures. For example, d 

■ copper pyrites ia almost univerBally associated with iron pyift 
I (bi-aulphnret of iron), aad every diatricfc has generally 
I characteristic admixtHrea in conibmatioo. with the ore. 
ft WB see how the average produce of tho copper minea scaioj 
B exceeds seven per cent, of pure metal. In Ireland, the »w^ 
I produce of the BallTmurtagh mine in county Wicklow is aba 
I four and a half per cent. In the Waterford district we fiodi 
I average as high as from nine aad a half to ten per cent. 

I Some of my readers have probably visited the lakes of Kill» 

■ ney, and, if bo, they will have heard there of the Mucnii 
r copper mines, aad those of Ross Island. The Mocrai 
[ mine was worked with great profit from the year 1749 to 17Si; 

but, diflSouItiea arising from the European war, it was abandonaL 
Its site is atUl pointed out by loquacious guides to the very 
mantio ruins of Mucruss Ahhey. I mention these mines 
introduce a curious fact in their history. At the period of fiaJr 
being 'worked, there was found in great profusion a mineral ofl 
granulated metaUic appearance, as hard as stone. Its colonr ot 
the surface was dark blue, tending to a beautiful pink. 

As it certainly was not copper ore, and possessed no appawit 
value, it was rejected as cumbersome rubbish. One man alone, 
and he a workman, had a auapicion of its worth, and he contrini 
to get away upwards of twenty tons of this rejected rubbiah. B 
was not till long afterwards that it became known to the pw- 
prietor of the mine, that this rejected material was an ore of 
cobaU, a mineral of great Talue, from which the beautiful blw 
glaaa and smalt-blue are made. 

British copper is chiefly produced from Cornwall, yet very ndl 
minos have been dwcovered and worked in otter parts of tm 
ialaad. 

Ia 1768, the celebrated Parys mountain was worked for «[►■ 
per, and was discovered to be extraordinarily rich 
metal; and, in 1789, these mines were producing annnaDr 1 
3000 tons of that meteV Ite -^evj ^Jc«Mii=i-««ra so impregnated ' 
with copper that it ■wa8-5Tottalti\e\*>^T«iv^\'ui"(fcfetiTii.'a«ssi. 
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Aboat the Hams period, the great Ecton copper mine in 
fafibrdahii-o was diseoTered, and its moat productive period waa 
Mit 1780. 

I' There waa also a very rich copper mine at Eardiston, near Os- 
feetry, Shropshire, the rock in which it waa worked being a red 
pudstone. The ore is principally the green carbonate, mixed 
Kth earthy black ore and red os.ide. Some of this ore haa 
jieideda produce of 14| percent, of copper. More than X8000 
live been expended in the mine, and machinery erected (with 
a enpne) worth £2000. The " sett," or leased ppace of 
BUI»ilig ground, is a mile in length on the course of the lodes. 
f About ten years ago, a tunnel was completed through theLlan- 
ftldno mouutaiaa ia North Wales, leading to some copper works. 
It waa commenced in February, 183i,and was worked by twelve 
■iaers, alternately night and day. It is cut in a straight line, 
Beasures 874 yards, is six and a half feet high, and has an arched 
root On approaching the boundary of the works, and drilling 
Miles through the rock, the water burst throngh with .great velo- 
aty in a stream of not leas than 396 gallons per minute, rush- 
Dg through the tunnel lite a cataract. It was computed that by 
his meana a body of water, 198 feet in depth, and of immense 
xeadth was thus discharged. 

Pnre copper is of a singularly red colour, exceedingly malleable 
nd ductile. When at a rod heat, it admits of being hammered, 
a which respect it differs from braas. As compared with iron, 
t is remarkably incorrodible, and nearly as tenacious in struo- 
nre, but not so hard. These and other (qualities render copper 
lestimable to the manufacturer. The quantity consumed in 
bis country is very great, particularly in the sheathing of ship's 
ottoms, the coinage of money, conversion into brass, and for 
mumerable purposes of the coppersmith. 

That this metal was well known to the ancient nations is 
jnimonly admitted. When brass is specifically mentioned in 
iraent writings as distinct fi-om gold, silver, and iron, it must 
3 often understood as referring to copper either in its pure 
ate^ or as alloyed with tin and forming bronze. Such is un- 
leationablj' the meaning of the word, oaiciMiii ia. 

L 
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of tlie Holy Scriptures; as, for example, in Dent, vm, 
" out of whose Lills thou mayest dig brasa." Brass, ^og, 
foctitioiia metal, tLe bnMt of whicli is always copper, the 
alone must have been the pi-odnct of Jodea. The chief; 
of the wealth of the Pharaohs waa the mines of tlie i 
bonring countries of Nubia and Ethiopia, which were prodoetH 
of copper in great abundance before iron was known in Aft 
The operations in the mines of Nubia were interrupted by 
invaaiona of the Ethiopians, and afterwards by the Medes i 
Perfiians, In the passages of the mines were found many b 
of bronze, iron being then unknown, and vast masses of hnr 
bonea of people who had been bnried in the mine. The ert 
of the auhterranean galleries is ao great, that they must h 
aJmost reached to the sea. 

The Greets knew copper "Veiy early, and some copper mi 
are mentioned by Straho and others.* The Etrurians, accnd 
to Maci^jbiua, first obtained copper ami afterwarda iron, 
the boundaries of their city were marked out, they were 
with a ploughahare of copper or bronze. Their priesta 
hair cut with knives or mzors made of copjwr. It i 
of them, " These people supplied Korae with the a 
which waa coined all the money which circnlated 
through several succeeding centnrieB." 

Copper aworda, but more frequently eeltg, under which tn 
variety of cutting and rending toola are included — always 
fi-om a mixture of copper with tin — have been dug up is 
laud and various places. Cfeaar says that the Britona made m] 
of imported copper. 

I have just noticed that copper has been found with otb^ tnii 
rah in several places in this country. In Derbyshire only 
little has been found. I have allnded to the celebrated 
mine at Ecton, in Staffordshire, from which immense qnani 
of rich ore were derived before 1770. It is, 
that the main body of the mineral in that spot has been ]m 
since exhausted, and that the subsequent workings )i»vb 

• Copper is probablj deriTed ttom C'jTm* V*^ 'iwfii. ■«« 
■me, Xapnu), on which iilana ^Siote ^bib uiw* iAii» wSJiu 
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ly upon branclitei of it. Cornwall, howeyer, is the gi-eat 
of copper, an amaBing quantity of which ia ooustantly in 
I home markiit. "The history of Cornish copper," saya Mr. 
a muahroora of last night compared with, that of 
Lying deep helow the surface of the earth, it would bo 
loealed Irom the inquiries of human indnstiy, till such time as 
knral philosophy had made considerable progress, and the 
tthonical arts had reached their present state of [)erfectionj 
VJiotwithatandiagtiniu Cornwall seldom runs deeper than fifty 
below the snrface, good copper is seldom found at a 
I depth than that. Accordingly we do not find than any 
researches were made for copper ores in Cornwall 
latter end of the fifteenth century, when a few ad- 
itnrers worked, in an impei'fect manner, some insignificant 
Haifa century afterwards, in the reign of Elizabeth, 
lugh the product of the mines would naturally be greater 
B brfbre, yet little advantage aeema to have been derived to 
•oowitry at large from the working of its copper. Writers 
i at the mystery made of its uses by the merchants. In 
next reign, however, all mystery was dispersed; the mines 
6 inspected, their value determined, and a system was ictro- 
«d of working them to greater advantage. " 
Hlis beneficial change was efTccteil by the vigilance of Mr. 
irden, Comiah surveyor to the Prince of Wales, who discovered 
James I. certain frauds adopted to conceal the real value of 

from the mines. 

iilerwarda the secret of its value became divulged, and copper 

progressed. Yet so wretched was the knowledge of 

leralogy before 1713, that the yellow copper ore, at pre.'fent 

Blued, was considered of no importance, and thought to be only 

&nd was in iact cast aside aa "muiidic." In 1712, the 

IT manuiacture of England waa brought to great perfection ; 

■a the reign of Geoi'ge I. the Comish raining system in 

mO; and particularly as relating to copper, waa further im- 

paiticuhirly by John Costar, a good metallurgist, me- 

litV^uayer, and drainer. He gave a new character to the 

and we lind the quantity aoVd feomYl^^^- 
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elusive to the end of 1735, was 64,800 tons, at £7, 15s. 
Paasiiig on to the period from 1766 to the end of 1777, 
that 264,273 tons of copper ore were sold at M : U 
ton. Coming down to 1807, we find 73,405 tons of ct^j 
in the year for £630,267 in the whole. 

THE PAKT5 COPPEE MIIIB. 

The Parya copper mine in Anglesea was almost a moTmtnin d 
copper, a, sort of British Buira-Burra; but the mine haa bea 
worked out. We must be indehted to a somewhat old trayi 
Warner, for an abridged account of a visit to it : — •' On 
ensuing morning," says Richard Warner (writing in 1799), 
left Amlwch to visit the Parys mountain, and survey the i 
This vast natural aceumnlation of mineral, which measarea) 
mile in length and half a mile over, rises to the south-east of 6l 
town, about two miles from it. Its appearance is' waste, wflj 
and bairen in the extreme; not a vestige of green 
parched and scarified suriace, all vegetation being prevented Ij, 
the sulphureous fiunea which arise from the roasting heaps ul 
smelting-houEBs, and extend their destructive effects for mile 
around." 

Our ancestors worked the mines of this country, and «• 
changed their produce for various articles of foreigi 
The instruments they made use of in Anglesea are frequenflj 
(mind in and near the mountain, smooth, oval stones (their enJi 
splintered and fractured), with which they broke the massa * 
ore, after having separated them from the pareiit rock by 
it intensely, and then pouring water or vinegar upon the igniW 
part. How long a tioie elapsed alter the Roman period beftw 
this vast bed of mineral was again worked is uncertain. In ^ 
reign of Elizabeth, the mines of Parya mountain were granted W 
certain patentees in order to be worked. After this time tb^ 
seemed to have slumbered in neglect and oblivion for a centaij 
and a hal^ when an accidental circumstance again brought theul 
into notice. The accouat m ^\e^ t-j 'EwuiB.nt : — " In the ytiM 
1762, one Alexander Yxwsx cwaauiXft KTi^'asea. "■ai.w«a&L« 
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les. He visited Parja mountaiiij called on Sir Nicholaa 
^ley, and gaTe him ao fiattering an account of the prospect, 
to induce him to make a trial and aink ahailit. Ore waa 
covered, but water overflowed the workings. About two 
ITS after, Messrs. Roe, applying for a lease of anotker mine, 
ire, much against theii- wills, compelled to take a, lease of part 
tliia mountain, and to carry on a level and a fair trial This 
ts made, ore was discovered, but the expenses overbalanced the 
ofit They continued working to great loss, and at length 
lermiued to give up the affair. They gave their agent orders 
;ttiat purpose; but he, as a final attempt, divided Ma men 
otrai several companies, of three or four in a partnership, 
I let them sink shafts in various places, about 800 yards eaat- 
rd of a place called the Golden, Venture, upon a presumption 
t a spring which issued from near the place must come from 
ody of minerah This conjecture was right; for in Jess than 
I days they met, at the depth of seven feet from the surface 
I BoUd mineral, which proved to be the vast body which has 
DB been worked to such advantage. The day of the discovery 
t Jf&rch 3, 17G8, ever since observed aa a festival by the 
tea." 

■Oorfirst visit," says Warner, "was to the Jtfbrea mine, aa it is 
led, of which language is utterly inadequate to convey a distinct 
a. The wonders of this abyss are not concealed by a superficial 
irt of earth, but all is open to the day. The bowels of the 
(imtain are literally torn out, and the mighty ruin is sub- 
ted to the eye. Standing on the edge of the excavation, 
i spectator beholds an awful range of huge cavema, profound 
Iowa, stupendous arches, gloomy passages, and enormoua 
Eges of rock. Amid this striking scenery the miners are 
(aged in their ourioua but perilous occupations ; some sticking 
the sides of tke rock, or aeated on the narrow ledges of 
cipioes, which gape beneath them to the depth of one or two 
idled feet, tearing the oi-e from the mountain, and breaking 
Bto smaller masses; others boring the rock in order to blast 
■wliilBt a third party are literaJly hanging over the abyaa 
YW them, drawing up and lowering down tte ote \iM^^'a^ 



supported only by & thune of wood work, -wbich quivers Ul 
aspen leaf with the operation canyiog on npon it. Ever 
anon we heard loud explosions rattling through ' the da ' 
found,' occasioned by the disRharge of the gunpowder, 
separating the ore from the mountain. The reports 
increased, and multiplied amongst the passages and cavi 
the abysa, and, united witt the scene of rocky ruin belnw q 
eicited the idea of the final consiunraation of all things." 

What would Warner haTe thought in a deep coal 

" These excavations are, some of them, above 300 6 
body of ore being found thus low, and in general ii 
value the deeper it deaceoda. From this great dep 
biibly far beyond it, the mineral liaea within a few feat d 
surface, 

" Large masses of ore being separated from the monnttuiitj 
are afterwards broken into lumps, from one to two p 
weight, and shipped to Liverpool or Swansea." 

The traveller goes on to describe the preparatiot 
and mentions that the di'essed ore waa carried to the 5i 
ivater of the slacking pita And buddies thus became d 
pvegnated with mineral particles, Eeservoirs were ft 
which the water thus saturated was conducted by p 
nela. In these, plates of cast-iron were immersed ^ 
and were apparently almost transmuted iiito copper. 

This process of apparent transmutation was more c 
respect to the water pumped up fcom the bottom of the ml 
By these means, a " prodigious emolument " arose to the ^ 
prietor. The water, dissolving all the native copper it twn 
became richly saturated. The acid of the copperas seized ii[ 
■ the iron plates, or combined with the iron, and the copper Ik 
in solution dropped to the bottom iii a rust-coloured sedim 
A man or boy aera]>ed the copper from the plates of iroD dl 
until the whole of the iron was consumed. The precipilnte^ 
then raked out, and, being dried, became almost of e 
with native copper. Further, from the reduced iron n 
quantity of red or yeilo-w twitoo. 'feaOii -^jia ftia ■< 
productive Parya copijei Toin.'s. 
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i of such common occurrence, tLat it would be in 

Bnnmerate tlie localities wtere it is found. It ia enough 

I brie^ that it is produced in Africa and America, in 

ina, and Japan. Tho Siberian mines are very pro 

Kbotb in ore and native copper. Siberia, too, ia famoua 

I Wry beautiM green ore of copper, called malacbite. 

ificent works in malachite exhibited in the Crystal 

S? Gieat Exhibition, in Hyde Pork, will not be forgot- 

i; will the massive and splendid malachite doora, and 

3 and other omajnenta, of tho same beautifiil 

The Tisiters alao to Windsor Caatle will rem.eniber 

I malachite vase presented to our aoveroiga by the 

f of RosBiu. 

b every country in Europe yields some copper. The 

J Sweden, Norway, and Germany are very rich. Swe- 

u scarcely leas celebrated for ita copper than its iron mines. 

e principal is that of Fahlun, in Dalecarlia, forty league 

hfwest of Stockholm. It ia excavated in an irregular and 

la of pyrites. It is asserted that this mine was 

p before the Christian era. IDurlngits greatest prosperity 

toh&ve produced eleven millions of pounds avoirdupois, 

I 8000 tons of copper per annum. It now fumishea 

i Bflventh part of that quantity, yielding at the 

i about 70,000 pounds of lead, with fifty ounces of sil- 

r four of gold. The ores smelted at Fahlnn 

1 two to two and & half of copper per cent, ; but 

B alflo procured, and some chemical products. Eound 

Q. the space of a league, seventy furnaces or facto- 

t kinds may be seen. The workings of the mine 

Cfcted by shafts and galleries, and have arrived at the 

' nearly 430 yards. Tliey display space enough 

mit the employment of horses, and fovgea for le^itiii^ tha 
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In &0 copper mine of Garpenbiu-gh, eighteen leagnesfl 
Fahlun, there occur fourteen masaea of ore quite Tertiaf 
parallel to one another, and to the beds of mica-date in 
they stand. This mine has been worked for m 

The Kammelsbero Mine. — One of the moat c 
mines ia the celebrated mine of Eammelaberg, in thi 
The mineral deposit is situated in the earth like an ei 
inverted wodge, so that its thickness increases as it d 
At about 100 j'ards from its outcrop, it is divided u 
portions or branches, wMeh are separated from each other dmi 
the whole known depth by a mass of very hard claj-date. (T 
Bubatancea composing the workable mass are copper and ill 
pyrites, with galena, and other accompaniments. Tlua ai 
mine liaa been known &om the year 968, It is worked by di 
and galleries, with the employment of fire to break down the <M 
It produces annuaUy about 275,000 Iba. avoirdupois of co 

A mine so ancient cannot fail to present a great varie^ fl 
shafts aad excavations; but out of the fifteen pits only tiro*^^ 
employed for the present workings, The following illuattstil* 
gives some idea of the n ' 




V^ 



^^^>\'^^^\^ 






md E r, are those by which the « 



V The pits marked A B a 

H extraction and drainage a 

H Tie general system of excavation by fire in these mines, f^ | 

H oseds in a regular majmeT. "Ktete Ma tn:Dwi.\a^lBa Wei K 

I worked, large vaults in. tlielaeBri. cS.\Xift qto\ii few., ai&.'&a^^ 



I by the fire from their beii are picked and gathered, 

I wheeled towarda the ahaJt of extraction, and turned 

a fixed plaoj piles of fagots are arranged ia 

3, and it is nsnally on a. Saturday that all the piles of 

stributed during the week are kindled. Those in the 

e first burned, and kindled in the upper ranges 

r o'clock in the morning, from pile to pile, and very aoon 

IS fire nnfolds its wings in the metallio vaults, which are filled 

bT&at volumes of smoke and flama In course of time the 

Bpaasinto a shattered and'divided condition, which al Iowa 

n to be aiWwarda detatched by long forks of iron. The 

mbnatioa goea on without any person, entering the mine from 

■Unrday eyening to Monday morning, when the fireman and 

H essiatants proceed to extiagniah the remains of the bonfires, 

i: Tuesday all haada are employed, in detaching the ores, sorting 

them, and taking them out, and 

preparing new piles against the next 




The adjoining figure will show a 
longitudinal section of part of this 

A E is the shaft of extraction ; 
N is tie ventilation shaft ; and P 
is another extraction shaft. Tha 
proceasea in brief are these ; — The 
bed of ore is reached by the transverse 

It galleries m,ti,o,q,R,s, which branch. 

!^ off from the extraction shaft, and ter- 
minate at the wall of the main bed. 
Great vaults are scooped out at the 
level of the workings by means of 
fire. The roofs of these vaults are 
progressively propped with mounda I 
of rubbish. The ores detached thn^fl 
or by blasting with gunpowder, are ■ 
then collected, ani \asA'3 ■w'\i 
oat and "washed. 
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The B0ttBA-BuRE4 Mihib. — Tha moat extraordinary i 

mine of modern times for produce, ia that of Burra-Bo^ 
BoHth Australia. It was started on the 5th Sepf«inber, 
with a capital of ^12,320, auhacribeil by a few merchan 
traders of Adelaide. The returns of ore have been ai 



September 80, 18tG 6,309... 



13,W2... 



Total prodDi* 
jeors of 56,438 t 
3 oHX. of copper ^ 



-e has varied in quality from ore containing tlii 
cent, of copper, to much that prodncea seventy per cent fl 
money value of the above quantity is £738,108. The n 
been stopped hy the gold di.^ooveriea. 

COFPEK NEAB LaKE SUPERIOR, UniTED StATES.— 

very rich depoaita of copper about Lake Superior, whicl 
one day occasion large establishments, 

It htw been known for some time that very rich depo 

copper existed in this locaHty, and mines have been worked^ 

though imder many disadvantages. The Clifle mine, the d 

and most extensively worked in the district, comi 

18i8. It has repaid its original capital four times o 

' very prosperous, the lode being regular and continuous, a: 

I proving in richness to the depth of 500 feet, which basi 

already attained. The North West, North American, and.l 

per Falls mines, in the same district, have also been fortd 

and, where capital has been expended, the results seem tafl 

been very favourahle. * 

I An English company has recently started to work silver i^ 

(I copper mines at Keweenaw Point, three and a half miles aoutlk-^ 

I east of Copper Harbour. They have purchased 1240 acres, (uid I 

declared the ores to be " iinprecedeutedly rich in copper (Uio 

silver." The geological situation is peculiar, as the upper lodes 

tiaverse two kinds of rock — gi'eenatoiie and amygdaloidal tFB{^ 

^^L •Pl^l^al)IJ a Toleanic rock.— Trap « so caSlBi (torn fti6^-««!BAi. ^^H 



t of whicli tLey are poor, and in the latter rich, 

hstone is quartz and calcareous spar. Several courses 

topper have been found. The moat striking feature in. 

Kof this locality ia its richiieas in copper. The comfmny 

B report, that the yield of samples of dressed ores from 

ins they at present possess, ia in one vein 84 '9 per 

a the ottei' 879 per cent, of pure copper, thia heing 

a the highest ; yet the general produce ia said tu he very 

e average yield of Comiah copper ores varies from six 

% per cent., and hence the cost of tmnsportiug the copper . 

n the Lake Superior districts to smelting- works and an. 

) market, can readily be afforded out of the superior 

:he ores. Eich apecimens of silver and copper have 

The silver is not associated with the masses of 

■in the form of alloy, but ia intimately mixed in grains 

KeKtradrdinaty lump of copper was found on the shores of 
), estimated to weigh ahoat eighty tons, measuring fifty 
aigth, and six feet in depth, and averaging six inches in 



DRESStKG COPPER ORES. 

g spoken with so much detail on the dressing of tin ores, 
Wng illustrated the several processes, I shall only briefly 
a operations connected with the dressing of copper 
L number of operations must be performed, that the 
f be ready for smelting; but after all these operation^ 
» tax to eight per cent, of pure metal can be obtained 



!sa ia to throw aside the deads or robbiah with 
) ores are invariably intermixed. This process 
frpcrfbrmed by girls of aeven or eight years of age, for 
or fourpeuce per day. The largest fragments of 
ibed, or broken into smaller pieces by women. Thei 
f agshi picked, they are given to the " me-idena,*" 
h people term girls from sixteen to seytTAfiso. "J' 
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of xge. The maidene bwi the ore with a bueHny-iron, or U 
hammer, by which they bruise tlie pieces to sizes 
the top of the finger. The ores are now given to bo^ wl 
them, or shake' them in a sieve under water, by which 
ore or heavy part keeps at the bottom, whilst the spar, 
is scraped from the top. The part which pa^es thron^lt] 
sieve ia also stirred about in water, the llghf-er parts being 
otL the surface; and the ores thus dressed, being pnt into l«ga 
heaps of about 100 tons each, they are then made re^jiic 
• market. The copper ores are shipped for Wales, and mortlj 
for Swansea and its vicinity, in order to be smelted ; for it il 
much cheaper to carry the or^ to the cotils, than the coals to tie 
ores, and the Cornish copper miner Is wholly ignorant of smel^ 
processes. Copper ores can be smelted in small lumps, bnt tin 
ores must be previously reduced to the finest powder. HesM 
the difference of the processes; and hence, though both sets of 
processes are performed by dressers, the one class of dreasera la 
quite iocapahle of performing the work of the other, — "^ Tinmea 
are not copperers," as the Gomish miners aav. 

In the visit to the mine on the moor, I described the gentail 
appearance of a largo dressing-floor of a mine, with its maolu- 
nery and its working people. 



SALES AND PEODUCE OF COPPER OEES IK COEHWAIJ,! TAB 

We now confine ourselves to our own country, and the C 
copper mines. The number of these mines in. Cornwall il 
easily ascertained, because many Cornish mines include thefi 
dnce both of copper and tin, Mr. Watson stated in 1843, that th 
■were about 112 copper mines in Cornwall, employing in and I 
around them 60,000 persons. 

I have already alluded to the singular difference between iit 
I «les of tin and copper ores. The tin ores are purchased by 
r Comishmen, but the copper ores are conveyed to Welshmen; 
r Comiah tin ia mostly emeltei \n. COTriw^,dOT^*t. copper is 
Wiles. The stannary Uwa ol Gom'«B!i'\ia.N6V.i*wi'0Qft««iffl&= 



ALES ABD PEODCCE OP COPPER ORES. 229 

9nt of tiiiBmeltmg-workain that couEty; and the abundance of 
&1 in South Wales has led to the establishment of copper 
ftd-ting-works in that countrj-. Thus the copper ore is carried 
I S'w^mBea to he smelted, and coal is brougtt from Swansea or 
iher "Welsh porta to smelt tin and supply Bteam-engines in 
nmwalL The sales of both ores take place in Cornwall in the 
iUowing manner : — 

f "When a quantity of copper ore has been properly dressed, 
■ch miner's parcel is weighed by a mining captain, and turned 
IMr to the general heap called the public parcel, which has 
Irevionsly parted with three average aamplea. An assay-master 
pBays these samples ; one being assayed for the company, another 
K the miner, and the third is retained in the office of the 
iae for reference. The ore having been really sold, the amount 
M to the working miners depends upon the quality as 
stflnnined by assay, and the ratio of " tribute" agi-eed upon, 
id the amount is placed to the account of each party or 
Irtnerships of miners. 

The ores are sold weekly, meetings being held for the sale of 
. a ores every Tuesday, and for copper ores every Thursday. 
Buse weekly sales are called tickeliiigg, and present a curious 
fctare of interest to strangers. The ores being made up by the 

S iters into heaps of about 100 tons each, samples or little 
from each heap are sent to the agents for t!ie different 
Dpper companies. The agents take these to the Cornish 
^yers — a set of practical but not scientific men, who can, 
Bwever, by long use, determine with accuracy the value of each 
faqJe of ore. I visited an assayer in Cornwall, and was 
Iwprised at his unacquaintance with chemistry and metallurgy, 
Ijdi he waa a good " practical man." Aa soon as the agents have 
pn informed of the assay, they determine what price per ton 
l^wiU offer, in the names of their respective companies, for 
heap of orea at the weekly meeting or ticketing. At this 
ibing meeting all the mine agents, as well as the agents for , 
Beveral copper companies, attend ; and it is a singular featura 
HiairmeetiDg', tiat tie whole of the ores, atnwvnVtngto ae^fetA 
id tons, are or may be sold witliout ttie utterasitft cS. ^ 
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I eentonce. Tiie Agents for the copper compamea, seated at u 

I table, hand up mdiviJuully to the dmmian a ftc^ a 

I stating what Hum they offer for each heap, Aa aoon 

I man has delivered his ticket, they are all ordered to be p 

together in a tabular form. The lai'gest sum offered forj 
hoap IB diatinguiBhed by a hue drawn under it in the 
I the agent who makes this offer is the purchaser. 

The aalcs take place at Kedvuth, Truro, and Pool, 
these aales 3323 tons of 01*3 have beea sold in an hour 01 
This amount would produce 2'iO tons 15 cwt. of fine 
and the amount of sale in money would be 1 
£iQ,l'2i, 5». the standard of copper then being at ^1099 
I The value of copper ores depeuiia ao entirely ou their 

that no general price can be given ; some ores bring £ 
I ton, and aome only £3. In the aalea of 1849, the a 

ton was .£0 : 4 : 3 as sold in the ore. 

The following table gives the average price of copper 01 
some years, divided into convenient periods :— 



The low price in 1779, pi'obably arose from the i 
quantities of cop|)er thrown into tho market from the « 
Parys mountain, in the idand of Anglesea. 

Tho following are the particulars of the produoe of « 
from the Corniah and Devon mines for the year 1853. 
quantity of copper ore was 105,593 tons; of copper, Il,TTi 
tons 17 cwt. ; tho value in money was £975,975, 14g.; theai* 
age produce of coppei- in the ore was 7^ i^er cent. The sttnijl 
of copper waa on the averaga 1^1-1(1. ^^M 

The reader may be intoreiatei iti \eaTm.Ti?, ft* -^ni ^^M 
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rtncipal copper mines in Cornwall. The following is tlia 
of a fow of the larger minea for tho five years 18i8-52, 




a table of tie sale of copper ores sold at the Cornwall 
p, far the quarter ending I>ecember 30, 1853, it 
that the total sales amounted to 4S,o23 tons, and the 
of these in money wna £313,371, lis. 
y interest the reader to see the names of the pnrchasing 
es, and the amount they parchased, which ipe give as 
rom the Mining Journal : — 

anies by whom copper ores, for quarter ending 30tli 
iT, 1853, were purchased; with quantities and value; — 



K^«0,™.,.™. 












£ I. d. 
























<a VLi Sons . 








44,077 1 2 




rmfell nid Bona 












, Wniyamj, nnd Co. . 








33.703 e G 
















er Miners' Company . 












iih and AastTBliui . 








18,3»7 IB * 




.Hoyal . , 








13,091 S » 


















S88 


4.fles 10 


i 




..,„■ 1 .„..„ „ . 


ii..b.,..™„ 


(liB principal Snuilt«n. 


(*» tbe gmdual increaa 


of tbe Britisli co^fpex trn. 


\e,l- 


^ 




^^— 



23 

ap 

th 


2 coaswALL: its mines ahd MLfEns. 

pend a tabular view of the salea of copper ore at Swansea, BSa 
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To ahow the yrodnoe of copper ores in Cornwall, I snbjoiii. 
table of aiiBual produce, from the year 1845 to the year 135?, 
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lals-ti 19 

11,380 13 
ia,36S 10 


B19,9S4 li 
7SC,1S3 G 
863.387 
730,090 17 
7l!a.B14 IB 
310,410 lb' 

7Bi,B4; e 


'1 



To the above, I add finally auother table of detail, for t» 
year 1 849. 
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e tables will afford to the inquirer information oa 

s of copper ores; and Buggeat, by comparison, infer- 

t need not be detailed. It is only unfortunate that 

atiatica are difficult to obtain. j 

■m "standard of copper," relates to the price of the 

b denotes the estima,ted yalue of the fine copper per ' 

isidered Irom the various assays to he in the ores sold; 

1 per ton, namely, £2, 15s., ■which ia deducted for 

f smelting. Since the improTcmeata in obtaining the 

J from the ores on the iarge scale ore greiiter than the 

d shew, copper is now usually sold under the stand- 

. fluctuates considerably.* These fluctuations are 

f watched by miners and speculators. When I began 

k the standard of copper was £125, r>s., but it has since 

f coDsiderahly. In 1804, it was as high as £136; in 

3 £169; the highest point attained for a series of 



BEDUCnON AKD SMELTING OP COFFEE ORES. 

;ut of the coppei" pyritea for the extraction of the 
of a long aeciea of processes, alternately of an 
g and a deoxidizing character. These have for their object 
B the sulphur, and prevent the reduction of the iron 
B, whilst the copper may be separated in a metallic state. 
e processes are usually eight in number, and are per- 
a reverberatory furnaces at very high temperatures, and 
mtly at a great cost and consumption of fiieh 
il consumed in producing a ton of metallic copper is 
\f ratimated at irom eighteen to twenty tons. At eight and 
r cent, of metallic copper, the weight of oi 

a half tons. As to the coals, twenty tons of Swi 
uld cost at the least .£6 sterling; and if the ton of fine 

e taken as worth £90 at the lowest range of prices i 

is worth much more), then the cost of fuel would make up^ 

ix and two-thirds per cent, of its value ; 

b AngDBt 17, 1S5#, (ha arfmge .st(Lndar4 dt coppcT w i 

iBoterts, Gl; price per Ion, £6; quantity of oie ia 

- lonej, £26,1S5, lis. 
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portion to the ya\ae of copper. 'When the copper < 
brought from CornwaO to Wales, they are discharged fi 

veaaels in which thej are brought, wheeled into the j 
tiguoua to the works, and tliere depoaiteil, one cargo aba 
other ; so that, when cot down perpendicnlarly to be C 
the furnace, a general mixture ia formed, which is I 
desirable in a smelting- work. 

All the copper is conveyed to Wales for reduction to d 
tallic state; and this on aeconnt of the supply of AieL I 
the smaller quantity- — the ore — is conveyed to the greatfl 
tify — the coal ; and the conreying vessels load back coslfl 
use of the mining steam-epgines. The principal smeltinsT 
are situated on the navigable rivers of Swansea a 

During the five years, from ] 818 to lSo2 inclusive, &&m 
copper smelted at Swansea from English mines, wasasfb 



.„ 
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HOSir T.tOl. ■ 


765.025 


X •;'■ T 'r 


. .. 1 

4,083.030 11 t V 



The processes in copper work are simple, and cooast ll 
ftltemate calcinations and ^lons. By the former the vutatill 
matter is expelled, and the metals previously combined witiitlt 
copper oxidized ; the general fusibility of the mass being tlieri^ 
increased. The furnaces in which these operations are perfanu^ 
are reverberating, and of the usual constrnotion for such fumM*' 

The substance to be actad upon is placed on the body of 9a 
fiimaee or hearth, which ia separated from the fireplace bjrl 
bridge of bricks of about two feet in tliicknesa. The fl 
passes over this bridge, and, reverberating along the roof of 
furnace, produces the required temperature, and escapes, with 
volatile matter that may be disengaged from the ore, through* 
flue at the opposite extremity of the furnace, and this flue w 
municates with a perpendicular stack or chimney. The detKb 
f the process ate to be found in technical works, such ai 
LCre'a Dictioanry of Avta. 

Every one-wlio1iaaU-veA,\oig,ei,'fla&->A,M5in.^,-QSKLt' 




lCtukes of coffes. '^KM 

i effects of the snjd works. In the 
% the great Hsl'ud copper works, in the neighbourhood 
1, ^hich were erected at an expense of ahont £150,000, 
K indicted for a nuisance, in consequence, as alleged, of tha 
rnctive effects of the fumes. Sir Humphrey Davy had been 
a the subject, and much hoa since been done to abate 
noisance; but all the chemists hx the world cannot make a 
it copper work a pleasant or even innocent neighbour. Dr. 
is, in his life of Davy, I'emorks that, at that time, the amount 
Wages paid by the proprietors of the works in this districl^ 
aeded ^£50,000 per annum; that 13,000 persons, at the least, 
1 their support from the emeltiag establishments; and 
, sum of not less than £200,000 sterling was annually cir- 
d in Glamorganshire and the adjoining county, in conse- 
B of their existence; and further, that they paid to the 
ies no less than fi-om £100,000 to £300,000 per annum 
coal. As to conveyance of ore, 150 vessels were employed 
that busineasj and, supposing each upon an average to be 

1 by five seamen, they gave occupation to 750 i 
9, snch results showed that the olfactory 
■%' oonnterbalanoed by commercial benefits. There are now, 
r, plans proposed, and partly in action, for a perfect and 
J condensation of metallic fumes. 
The operations for rolling ike copper are carried on contign- 
ly to the Eafod works, on a large scale, There the ookea of 
B manuiactared into sheets and sheathings for esport 
! consumption. Government has, for several years, 
ontained an establishment at Portsmouth for the manufao- 
fB of copper into sheets and bolts. In 1831, at thtse works, 
tons of copper were used, and iu 1833, 644 tons. 

USES AND MANUFACTURES OF COFFEE. 

he uses to which copper is applied in the arts are numerous 
important, and visible all around us, from a copper tea-kettle 
tea-om, to a copper coal-scuttle and the copper coinage 
wbeisjrou mil la the m«nufactm-ing distticta, co-^^i "lauaft- 
-> whether ia copper plates £oe ec^^.N'oi.'jjT^^ 



minor uses and 
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t and tubing, in calico-printing rollers, ii 
^^^ :b for drawing liquids, in. the alloys for brass ti 
bronsS^ JB Woy a for guns, belld, and statues, or iu a varie^d 
minor uses and applications, wliich are all needful or omainenl ' 

Copper — copper — copper — ia with you and aronnd yon, fit 
the copper coal-scuttle that fills your titove grate, that boiis pv 
copper tea-kettle, that fills your copper tea-urn, that makes mif ^ 
your htenkfast; while the bell that contains copper rings puta 
church, where you tread on sepulchral brasses, behold brass gi» ; 
holders io various shapes, and at the door of whicli, when jM : 
come out, you give your last copper coin to the brazen mendicsLtl 

Copi>er ia alloyed with tin in bronze, Epeculuni metal, andidl 
metnl; with zinc iii hraas, pinchbeck, tomhac, and Dutch gd^ ^ 
and with nickel in Genns 

The malleability of copper is one chief characteristic ofitil , 
its useBj and is remarkably illustrated in the production o( 
moulds for jellies, urns, vases, ic. Every school-boy has giisi 
■with wistful eyea on the thin copper moulds visible in 
fectionora' shops, meditating upon the sweet contents wLiok 
those moulds often cover. Now, these moulds eshibit in thdl 
manufacture the malleability of capper very strikingly, asalaodt 
the vases and urns, which I may here illustrate by aome dravingl 
from the works of Messrs. Tyler, in Warwick Lane, London. 

In the first instance, a ciiTular piece of copper of the requisite 
thickness is taken and properly annealed, aa in, the first of thoe 
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lis is Einbjected to a process of hnmmering, which is uni- 
ly oartied over the whole Burfaoe, the disc of metal bein; 
erouslj tunied inward by the workman during the opera- 
Bjthis process, it even tuaOy assumes the form shown in 
next figure, resembling a copper loat. During the action 
IB hsimmering, the ultimate particles of the mass of metal 
t be driven closer together. But we do not know what 
9 place, aod the secrets of these m oleoular changes have not 
been Bufficiently examined. All we can now say is, that 
metal becomes veiy brittle by long-continued hammering. 
le vesael in question being broTight into the. shape of a bowl, 
submitted to the action of beat, and this process is oJled 
alinff. When cool, it is again hammered by the workman, 
the third stage of the manufacture is represented by an 
osch to the conical figure, as shown in the first of the four 
xed illustratioai. 




p to this point the opeiatiun may appear simfle, although 
lating up a disc into a\i!sAel eighteea inches high, niuoh 
lanical still is required. Next, by careful manipulationH, 
portion which is to form the neck of the vase is produced ; 
[irooeBa still being successive hammerings and subsequent 
slings. The result is such a foi-m as is shown in the second 
e finu figures above. J 

UB opfflation must be very frequently repeated, aa it ia fonnd 1 
the chfuige trom ductility to brittlenesa takes ij\b.i» nioi» 
e advanced stages of the maniiJactaie Vneai- '"& ^^ 



^to the ac 
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I in the oommenoeiiient of the process. In the third 6gareu 

I ' shown the formation of the mouth of the vase, and in the fourtk 

I figure ia shown the further development. Eventuallj the » 

I quired form is produced, Emd the annealing operation being now 

carried with much care to such an extent as to ensure the 

quired toughness to theyussel, the handles, 4c., are adjusted, »Bi 

the vase is completed, as shown in the subjoined fi^i 

Other things, as kettles, pitchers, lud 
I If JI^^Hp^^ir j) small vessels are soldered. The 

aftei annealing in the manner just de- 

BLnbed, are found to stand the operati 

nearly as well as any other part of tbi 

article, care being taken neither to 1» 

not hammer those parts more than 

e^sentiaL In boilers, gasometers, atoT» 

pipes, and other large articles, the pieoK 

are attached by studs or rivets, diira^ 

at short distances apart, through hola 

punched in the metal, and spread oat (o 

one side by repeated strokes with a hwa- 

mar, while a small anvil is held sgunat 

the head of the rivet. A copper tea-ketds 

presents a familiar but ingenious speii- 

men of the coppersmith's art, both with reference to soldffiing 

and hammering ; indeed, taken in all its parts, it exhibits thv 

results of almost every operation of his workshop. Copper vea- 

seLs, when not very large, and particularly if intended to hoU 

liquids, or to dress food for human sustenance, are tinned inud«. 

Various attempts have been made, and some patents obtained, to 

supersede the tinning of iron and copper vessels of a. oertara 

class, as used for culinary purposes, but with no beneficial results. 

Sheet copper of the finest and purest quaUty is in eiten^va 

demand for engraving; and this demand continues, notwith- 

Btanding the large nse of steel plates of late years for engraving. 

For this puriioae, the metal, rolled to difiiTent thicknesses, 

to suit tlie sizes of ^Utea, ia so\i Xj-j &iemiik«M to tlie Loudim 

dealer, who cuta it accotiin^ tft con.'fleaieQi^,^«!.Ti\Ais»i»^V!&.* 
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■,£etB up the aur&cti in that beauti&l dead smooth style admired 
pity engravers. 

Sheet copper is also largely ixsed for aheathing or covering 
I externally the hottoms of ships, to defend them from the de- 
I predatioES of nnarine animals, as well aa to preserve them from 
I decay. The sheets are of various sizes, and rolled to different 
I thicknesses ; twenty-two ounces of metal to the square foot being 
L reckoned very stout sheatliing. The decay of that metal, how- 
r, from the peculiar action of the salt ■water upon it, is very ■ 
id, uid consequently the cost is very great. 



ij:ad and BrnscELLANEOna metals im coknwaix. 
Although copper and tin are the main produce of the Cornish 
DiDes, we must not forget that other metals are mined in 
imaller quantities in this county. Much lead is found in Com- 
wall, and for the year 1652 I find that the Cornish proi 
ras 8998 tons 14 cwt., and the lead from the sa: 
equalled 62S0 tons 6^ owt. For the same year, in Devonshire, 
the produce of lead ore was 3977 tons 4 cwt., and of lead itself 
1917 tons 8 cwt. The mine pinduciog most lead in Cornwall 
s East Hiiel Eose, which yielded in 1852 as much as 2381 
tonB 3 cwt. of lead ore, giving 1607 tons of lead metal, and also 
from the lead 48,000 ounces of silver. In 1838, the whole lead 
produce of Cornwall was estimated at 1800 tons, heing much 
~ss8 than the recent produce of a single laiae. 

The ailver is estreated from the lead by Pattioson's process, a 
very beautifiil application of science, to be explained in a future 
volume on lead, &c. Now the Cornish and Devon leads are very 
lich in ailver, aa the following statement will show ; — 

Ebtibate or Siiver fbom Cobsish *sb Devose!hibi; kisib in I8S 
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No statistical retuma are accessible as to tlie present prodnee 
of miscelUneous metals &odi Cornwall. Some scattered notes 
of former years are all that can afford us any kind of information. 
Of iron ore it was estimated in 1837 tliafc the produce wai 
30,000 tons. Including Devon, the produce was 40,000 toni 

Of oxide of manganoBe, at aboat the same period, the c:^rt 
from Cornwall and Devoa was about 5000 tons, and its total 
Take at £8 perton was £40,000. From 600 to 800 tons of the 
oxide of arsenic were then annually produced in Cornwall,* 

MDIING A3 A PECUKIAET SPECDLATION, 

If Shakapeare had foreseen the delusions of modem specnl*- 
tion in mines, he could not more truly haye characterized them 
than by saying ; — 

" The eanli hath hubbies as the water hath. 
And these are of tliem." 
Metals are solid enough, smd so are the schemes that proftea 
to make men rich by mining them. An old writer in the time 
of Elizabeth, seems to have had some prophetic inkling of whit 
would happen when he gave the following advice ; — " A mineral 
jnan," says he, " should be an hazard adventurer, not ranch » 
teeming whether he hit or miss. If he happen to win, he mnd 
esteem it as nothing ; if he lose all, yet he must think he has gi 
something. If he finds a rich vein, let him not esteem it ; forit 
is like a man stung with a nettle." Another old author says ;— 
" When mines hit, it is the beat got gear in the world, it ia » 
profitable to all, and hurts none ; and when they hit not, thougll 
it be lost for a time, God is hereby honoured in seardang 
hidden treasures out of the depths of the earth," " Yery tine, 
says the speculator with no fiividends, " but I am not much eon- 
Boled thereby." 

There must be a bump of speculation in the craniums of ami- 
titudea of men, for losses after losses incurred by others &il W 

•Tftereisnowadamandloi CorniaU KAimon's , md sliot and wuinoii-Wll 
We likelj to be made fronv IM» Hretal, «Wjto 4a™ oo\.\m'i!i™i wj ^naMs^w- 



teach them. In the year 1851, we had a mania for gold miBing 
California; in 1852, for gold mining in Australia; and, cal- 
oolatiiig the premiums at which shares were sold, it is estimated 
.that no leas than Oiree miliums sterling have been spent by that 
liberal but not over prudent gentleman, John Bull, Esq., during 
the gold fever. This time (December) last year, six Australian 
floanpanies ivpresented a market value of £1,285,000. Seveu 
1 i&lifomian companies represented £1,415,000. What a sad 
investigation it would be, if one could search into the actual 
TOBulta of these companies ! 

While there is such a wide and known field for lainiiig speen- 

lation at home, surely to venture to the other side of the world 

Without any certain knowledge, is the very sign and proof of .i 

,tive fever being at its height. 

Let us, however, look only at home, and speak of mines whicli 

may see, if wo will go to them and into them ; that is, if th^ 

*w really in working order. 

Now a man who buys a mining share, buys a share didering 
fiom a bank or railway share in several respects, and particu- 
Tlily in this, that a mining concern is in general a leasehold, 
5he sett, or lease, frequently extends to twenty-one years, for 
■whioh period the company work it, and derive their profits from, 
ito produce. The life of a mine, therefore, is not the life of a 
flwn, or a bank, or a railroad. Its life may be a dui-ation of 
twaty-one years, or, it may be, of twelve years. That ii to say. 
pUDiUfit get your dividends and capital out of such a limited 
JHiod. In particular cases there may be particular arrangements ; 
™ these you must search into, and take into your account. In 
*ll statements of conditions you will see given the length of the 
^ ind the amount of the royalty. 

If you wish to know what " concerns" are offered for your 
Jtothase and participation, only glance any day at 
Wlnnins of the advertisements in " Tlie Times " or " Minii 
and you may find quite enough openings in which 
yonr money. Before yon geb in, only remember the cry 
be c^B— " I can't get out !" 
want "advice " as to the beat nuning aecvjrA\^, "Om 
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are eoihq dozen gentlemen wlio inform joa that they make it 
their special business to cnuBult your pecuniary interests, awl 
that at their offices you can obtain shares in some six-sjid-six^ 
moat promising mines. 

You are probably told that, as a mining shareholder in Coniiaih 
mines, you have the benefit of the cost-book syatem. Now the 
precise conditions of this system are not easy to ascertain, So 
indefinite have the legalities and liabilities of this system been 
found, that judges have sneered and remarked that no person 
could tell what the coat-book system really was. There are, 
however, some leading features clearly recognized in it, and sooia 
of these may be best understood by a contrast with the rail- 
way and joint-stock system. 

Suppose two shareholders, one in a, railway and the other ia 
a mine, on the cost-book principle. The railway shareholder 
holds a share of a fixed amount, say £100, and by the Company's 
charter he is answerable for that full amount, whatever nay 
have been paid up below it, while he holds the share. He on 
only get rid of his liability by disposing of the share by * 
stamped agreement. When, lowever, he has paid up the M 
amount of the share, as £100, his liability ceases according 
to the nsual provisions of Railway Acts, although tto 
view, hitherto held by all, has become rather unsettled by i 
recent legal decision; for a legal authority declared, that no 
provision in the deed could discharge the joint-stock shareholto 
from his liability for the debts of the company. I take, how- 
ever, the general view, as to liability determining with llu 
payment of the fiill share. 

On the other hand, the mining shareholder holds a share 
exact pecuniary amount of which cannot be stated. Ho 
be called upon to pay £10 or ^£100, according to tl 
, and therofori) his liability ia unlimited 

Ids the share. But he has power at anytime to surreni 
to the company, and to demand that they shall m 
from the book, and leleaae him. from all liabilitj, 
is proportion of expeiiaeafeonittYe^We.^A\«Ate-M(fc- 
•Sytwo months, Hera Ua gvea^ 9.4-5 aa'w^*. ^^TlSfc- 
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ilders have been ruioed, b;^ h&ying shares which no one 

bny, or oven take as a gift, because of their liabilities, 

-tiook shareholdera could scarcely he placed in a like position, 

the mining company would probably declare the shares 

Past liabilities may, however, he very serious. 

BorthOTj the other arrangements of the cost-book system pre- 

ut Buoh sweeping calamities. Frequent meetings (monthly or 

■»-monthly) of the adventarera, the power to esamiue and pass 

iKoountbt at such meetings, to make calls and declare dividends, 

to transfer and relinquish shares, &<:., all tend to continue the 

contern in good order, and to manifest the real state of things ' 

to every sharehoHer, and the entire aocoiinta of the mine are 

ntUed four or sis times a year. If the adventurei's find that 

file mine never becomes productive, they will probably soon 

iWdon it altogether. 

There are, however, many defects even in this system, chiefly 
uising firam want of provision, and want of ready jurisdiction. 
These it is the purpose of a bill, about to be introduced by Mr. 
i&^r, the member for Flymouth, to rectify. That bill is nob 
printed, but its provisions, as viewed in a brief outline, seem 
.t and adequate. The cost-hook system is formed on 
especially applicable to Cornwall, and Mr. Collier's bill 
Iroald extend their benefit. A recent legal decision seems to 
sHow of the application of the system to other localities. A 
^m pme essay has been written on the system.* 
I On this plan the numerous Corniah mines are conducted ; but 

» it must be remembered that all mines not so conducted are 
MtabUshed under the provision of the joint-stock act, and bharo- 
Iwldera in them become liable to its legalities. It is a serious 
thing to be a shareholder in a bad mining company under this 



nj; bnsineas the liabiliu ia not limited ; if it v/ere, tlie p 

Wpper miRht possiblj be reduced nearij twentj-fivo per cent. At pi 

mplete manopolj. If a parcel of copper is offered fo 

liters perhnps unite, and will onlj give their own price 

li^h (he miner complains tbat he Is compelled to accept. Itisthonght 

ed lisbilitj in this basiuess, Bmelting companleB vioi 

all, vrMcb would be alike beoeticl^ iQ t,\iemmBn,^^B' 

rw^ and tbe public. 
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act Thora is indeed only one condition more serious, 
is to be in tlie &nga of a shameless and shiLrp legal practH 
That I fully believe to be tlie lowest depth to wbioh poor 
ing humanity can sink. One instance of legal 
lighten the gloom of our present thoughts. 

A client, a friend of mine, whom I designate Hobson, ii 
hia solicitor, Jobaon, with hda family, to a friendly visit at 
oonntay house. Jobson and family duly arrived at Hobson'sUtth 
paisdise. One day, after dinner, and over their wine, HobaoB 
remarked, " I suppose, Johson, yon are getting on with tkl 
• aiEiir of mine about Timpson ! " 

" O, yes 1 " replied Jiibsoii, " that will soon be all right, my 
dear fellow." 

" Very well," rejoined Hobson, " pasa the port, will you) and 
help yourself." 

Jobaon driuke several bottles of wine in all, and on the fonrill 
departs full of good things to Gray's Inn. 

A few mooths after, Hobaoa receives Jobson'a bill, in wlui 
he finds the following items- — 

" To attandinB joa at jour conrtrj honne, Btajing 
fonr data reoeivinir jour instructioiiB and advismi; { 
Ml. ,m !■ ,. Sp.... 1. ..,.,.1 l,..rt.w., *» 1*- M 
cuTTHge Lire, and Incidental coatH. . . .1 

The above, though not a mining concern, was evidently 
ducted upon the co3t-book sy.stem. Finally, Hobson hnd to jaj 
the expense of entertaining Jobson, and aiao Jobaon's chargd 
for being entertained by Hobson. Jobsou still legalizes 
Gray's Inn, Reader, invite him to your country house! 

But toiptnm to mining: The Tvmea newspaper has irequcntlj 
contained this advertisement amongst its hundreds: — 

^OOD INVESTilENT.— Me ABC, Mining 



Now, there can be no Aoa\il "i^a^i "Cwi ^oitleman whom I 
aJlnde to as A B C, is aiiVe to ^roX. ca.^Aii^>* w. ^QsA-CracKifc 
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1, and no doubt fifteeu or twestj per ceni is a. capital thing, 
L there are not a few wlio would pi'efor it to three per 
B the Funds, with & Idsb on selling out. But will ABC 
B out of tt Cornish mine when you have once found the 
^ and little or no copper there, or else a river or two of 
Never waa the old Virgiliaa provei'b truer ia relation 
f> any thing or placs than a mine ; — 



Bed revocara gradani, sujjerasque evader. 



Hie labor 









pea, this is the labour, and most probably A E C of P., i 

1, would be found uuwilliug or unequal to the task. 

I may obsei-ve generally, that in all countries the fascinating 

ig is a perfect lottery ; for not onlyis it compos- 

d of blanks and prizes, but the whole number of the latter would 

I* pay for the price of purchasing all the shares. In Cornwall, 

[vlie^e, it ia known to the well-info rmed, that mines in 

a losing concero; and, for example, the quan- 

lually extracted in Cornwall ia not worth the 

HmaHy spent there on copper mining. It necessarily 

I, that a' number of people lose money by mining in 

Cwid a few gain very large or moderate profits, as the 

f turn out. Mining, then, being a lottery, with a few 

I many hlacka, who are the people likely to gain the 

!h it at all probable that any ABC can put any body 

r body into exclusively good mines! What ABO 

I prize into your hands, and a prize into every appli- 

tdel What A B C on earth can do this J Let theunin- 

nilator be assured that those only are certain to draw 

p have drawn in moneyed speculators ; and that those 

y to draw prizes who have studied the subject, and 

inted themselves with every important geological, 

rad commercial fact concerning the mines in 

iffloli they invest or speculate. 

f The best thing I can do for all persona who wish to sink their 

! 4wy in mines, is not to '■ put tbera in mines," but to put 

i before thorn, in hri^, as to their pccuniajy -resiifta, wi 

f tiey znay form a. Judgment firom the ■wtcAe. A&et ■Outs^ 
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have read these few pages, I ttink they will acknowledge ttiat 
mining proprietors are significantly enough styled " adventurers,"' 
I propose to select some results from miiiiiig history haih 
past and recent. 

SISK, HETUEN3, AND CHARGES. 

Tin and copper mining, like the mining of precious metol^ ii 
very precarious. It may be said of this, as of the joys of life 
in general, that there is no certainty beyond the present moment 
Veins which are very pronLising when first opened, sometiinM 
fell offhelow, and occasion immense loss to the adventurets; or 
they may be wrought continuously with little or no profit. 

On the other hand, mines and Tsins which at the outset 
promise little or nothing, come in time to yield large profit* 
Thus enormous fortunes are realized, and enormous losses suffered, 
without any possibility of foresight and prudence. 

For example, Crinnis copper mine returned in one year a cleu 
profit to the adventurers of i^Si.OOO; and Huel Al&ed, ia 
Hayle, yielded nearly .£130,000, after defraying every needhl 
outlay. Huel Vor divided ilO,000 in three months. Abotrt 
1760, Polgooth returned a profit of £20,000 a year for Hereral 
years; and Polberrow, in St. Agnes, cleared j£40,000 in one JMI. 
On the other hand, the lass at North Downs alone has beeo 
estimated at £90,000. It may be presumed that the aggregsto 
of gains upon the whole is very moderate, if any, when tilt 
aggregate of losses is deducted. 

Very recently there has been an almost unprecedented rise ill 
the price of copper. This has been chiefly owing to the greit 
falling off in the returns from foreign mines, more partioulailj 
from the great Australian mine called Burra Burrii. The worki 
of this wonderfully rich miae have been suspended for lack d 
labourers, those formerly working at them having quitted for tie 
diggings of gold. The effect of this antipodal movement baa 
been very favourable upon our home copper mines. The scale 
may be said to he SAispended over Australia and Cornwall, and 
the fall in one produces a. coTre&^'niwi^'dse.m the other, Thui 
uuuir of our home mjiwb.a\e^iicie»iiei'Gwax-^«S!Sa.*E&.!sBE. 
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mda, and some have paid dividends which would otherwise have 
'ly met their costs of working. In old and extenBive mines 
liny "pitches" will not pay for working during a. low price of 
upper, and therefore the ores are left untouched in them. But 
hen the price rises they can be worked to a profit, and brought 
market to swell the ratuma. At aucb times even the refiise 
CalT&ns) will pay, as at the present time. 
"Whether the price of copper be high or low, the cost and the 
jMnse of raising — say, 1000 tons monthly — will be just about 
esame; and if a mine, yielding tbat quantity, just meets its 
orking expenses at a low and unremunerating standard, then 
of f 1 per ton gives at once a profit of jCIOOO per month. 
the influence of the standard value of the metal upon the 
loperty of the mine will be seen. 

1^ present standard of copper* i^ about £125, 5s., at a pro- 
of six three-fourths. It is expected to be as high as £150, 
t there are large orders for copper in the new French coinage, 
lad has lately advanced several pounds per ton. In the cop- 
rsaleof the third quarter of 18S2, the foreign mines were abort 
theusualquantity to the extent of 1767 tons; the Irish mines, 
JO tons ; the Welsh mines, 25 tona — malting altogether 2741 
less tliaji ill the previoas quarter ; and this in the face of a 
t demand. On the other hand, the sales of Comiab and 
evon ores were expected to exceed the last by about 3000 tons. 
L'der to present some general data for forming a judgment, 
BUbjoiil the total dividends paid on. mines in the year 1852. 
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' For the pnrpuse of comparison, I add the dividends 
the Biitiah mines since I8i5, as given in Wafaon's Prt 
Mining in 18S2, a uaefnl pamphlet to mining apecalatoia. 



last 



From the above list it will be aeea that the divid«id» 
year on onr home miuea, have exceeded any former 




[ 



aince 1845, by £i4,781. B-ut there are fifty n 
whilst in 1845 eighteen mines only paid £315,450. 
ever, may be accouated for by the fact, that in that year Elaat "fl 
Rose, then the greatest lead mine in the kingdoiD, paid £ 
and the Devon Great Consols, £56,296 — these two alone p»jili| 
half of the whole amount of the eighteen mines. This yeu; 
East Wheal Koae, owing to the erection of more pow6 
machinery and other causes, baa paid only £2240; and Devot 
Great Consols, although paying mora this year by £5120 thuift 
did in 1851, yet falls short by £9216 of the amount paid in 18M. 
Taking note of those things, the year 1853 shows » greater Jll 
gree of prosperity among mines' in general than in any ibnntf 

1 place iu mines during 1853-!, ' 
and the prices of shares have varied accoi-dingly. Thus, tbi 
shares of the United Mines have risen from a minimum of £70 to 
a majdmum of £950. Botalhick has risen from £300 to £400; 
Baaset, from £400 to £525. Buller, from £500 to £800, Wart 
Caradon, from £115 to £200. These are the most striking ri 

III endeavouring to afibrd the reader some insight into thi 
mining character of the yea.r now closed, as I am penning IheA 
iinea I am asMsted by the able annual review by Mr. J, T 
Watson, who says, "1 Ao ^ot xewsndudt \-Q.aK^ ■stro-^^awcfc. 
great and frequent ilact«o.t,Vona m ftia ■^a^.'wi ^ laaiait^isRpB 
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■we have had. in the year 1863, In the early part of it wo 
i a period of great Biicceaa amongst the productiTe minea, a 
!te of excitement in the Marhet for all descriptions of shares, 
3 a T Tin of high prices for dividend stocks ; and the latter, if 
t the former, has continued to the end. Almost any thing, too, 
the shape of a new mine would sell at a pi-emiumj and it 
ly he supposed that the market was well Hupplied with specn- 
aons, all of them 'of the greatest promise' so long as the 
cor lasted, but few of these survived the effects of the pnjiic, 
onght on by over speculation in the first instance, and made 
me at last by wars and rumours of war in the East. 
" In 1 853, a great impetus had been given to mining hy the 
^ price of copper, the ' standard' being £132 at o, produce of 
. On January 13th, it rose to £152, 5g.,widi a produce of CJ 
rcent. On the 27 th of the same month it reached £164, 14s., 
tha produce of 6 J, this beiog the highest standard for many 
KB. (In 1805, the standard was £169, 16a,, at a produce of 
,) The price kept up pretty well for a taw moeths, and tha 
nes made large profits. Even the refuse ore, which had for 
us been lying upon the mines as valueless, was sold at a profit, 
i many new bargains, too, were set in mines which would not 
■rionsly pay for working. Larger dividends were declared 
UL had ever been paid bofore. About March, copper began to 
1, In April, the standard had receded to £130, 10s,, produce 
■; May 12, £118, ITs., produce 6^; and on the 19th, i:il3, 7s., 
oduceTJ, this being the lowest point, Afteratime it slightly 
covered, and thus it remained for soma months; but in October 
A November it advanced, and it has now reached £148, 14«,, 
oduoe 6f (December 22, 1833). The standard of copper bears 
B most important relation to the prosperity of our largest 
nes, A low standard, with high prices for materials and 
jour, would he ruinous to many. 

"When the standard was so high the smelted article did not 
IP a proportionate price, possibly iram a monopolizing ten- 
lOy on the part of the smelters. I 

' The price of lead arid tin fluctuatea with the pi&e ol w>y^*i 
at preaeat there ha, remunerating price for att.m^»lar 
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The total amount of tlividenda paid by British miiiea inil 
paat year, from January Ist, to December 31st, 1854, have bm 
ouuBually large, being no less than £339,014 : 18 : 6; ami tin 
totala for all will be seen in the following table: — 
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pounds 

^^^B in mic 
^^^H throw 

^^^^B proceec 



Gnoid Total £sis,iit it it 

Outof the above, the dividends paid on sixty mines amountedh 
£329,OIi ; 18 : G ; and exceed the sum paid in any other jei 
since 1845, by £67,747. Two mines alone, Devon Consols u 
Euller, have paid this year £110,464, and Basset has [ii 
£30,720. Biiller ia termed "a young mine," and thereft 
likely to last many years. Devon Great Consols is " a gra 
feet." Tet with all these dividends the year has been einguki 
barren in discoveries in the shape of rich deposits of either hi 
tin, or copper, until a week or two since, when a, dJBCoveiy, a 
to be of great value, was made at Sortridge Consols, near TaviBbN 
and the mine rose in value to the premium amount of X24,000 
a few days. As to the " hot-lode" at the United Mines, abo 
i-efen-ed to, the discovery of which sent np shares from £40 
£450 each — both the heat of the iode and the ardonr of i 
shareholders have considerably declined, and so hava the shai 

From the above statements it wilt bo infen'ed that the fli 
tuations in shares have heen very great. Among the am 
projects, the fiill has in many cases been frl 
pounds to pence. At one mine, Wheal Unity, there has be 

instance of the sudden changes which sometimes take pb 

mining concerns. Several of the shareholders rwwlved 

throw np their shares oa account of the poor returns of tl 

mine, leaving little more than half the original number ) 

proceed with tlie undertaking. Not many weeks ago, «A( 

a second cross C0Qr3e,'i^i6VAc«a&'vHa.\i\Ki\^Jcj >:Juuif^ 
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1 part beoame productive gf copper to the worth of 
r &thom. 

I the Bt. Juat and Penzance district, owing to the high 
» of tin several mines have paid good dividends. Boscaw 
s rose from £20 to ilSO in. a few weeis; but the " young 
ea" have, with few exceptions, disappointed the adventurers, 
mdle tin mine, near St. Austell, lately sold £6000 worth of 
I "^n in one parceL It is a part of the old Charleston United 
I *ett, for many years one of the richest in Cornwall. In the 
1 *4eighbourhood of Hayle the Alfred Consols (favourite mines 
I "Vilh speculators, &c.) lodea proved extremely rich, the ores being 
a very good quality, and the ground appearing to improve ia 
lifepth. It has paid this year £30,736 profit. 

r proceed, to give very brief histories of some great aod 
I important mines with relation to their profit and losses, bo that 

■ froiD these the reader may form ajudgment of the remarkable 
IxJiaracter of such adventures. My limite wiU only allow notices 
Ijpf the more prominent concerns. First, I shall present a very 

[Xtraordinary instance, sad one which is perhaps unparalleled in 

■ this connty :— 

THE DEVOS GHEAr CONSOLS MINES. 



In 184:4, six lessees took from the Duke of Bedford the sett 
e for twenty-one years, at a royalty of -ji^th dues, to bo 
jth BO soon as a profit of £20,000 had been realized, 
roperty was paited into 1034 shares, and £1 paid on each 
In the same year, by November, a rich copper lode was 
d the profits paid working expenses without call The 
t began to turn out bo rich, that in the six years 
(Aveenthe dates of 1844 and of 1850, the company extracted 
i fold nearly £90,000 tons of copper, for which they received 
riflOOjOOO. After paying all expenses, the Duke of Bedfoid 
saved out of the above sum £44,000 for royalty 
'ile.the shareholders received about £207,000, or e 
DO per share on £1 paid. No more was " called," for the £'. 
• share had beea sufficient, and thus ais. -jeaia 6iv\AeTA?. 
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£1024 paid up capital, amounted to more than £200,000. 
an averiige annual dividend of X35 oa each share is equiTAli 
3500 per cent per annum. 

Such a rate of profit speedily and greatly affected the in 
value of the shares. 

Thej- have risen from one high price to another, ontil, it 
Shai-e List of Deoember 31, 1853, they stand quoted at £& 
and they have previously been higher still. Of course, this mi 
be looked upon aa one of the gieatest prizes in mi n 
so much as an example as an. esception. 

The Devon Great Consols are on one side of the ; 
and the South Devon Great Consols oa the other. This U 
is a distinct project, now promising welt Near t 
another mine of the present value of £36,000, and at the to^fl 
the hill is one of the present value of £84,000, 

Let us now glance at other minoa. 



TQE UKITED MHJEa. 

These mines are sitiiated in. Gwennap, and consist of the as 
mines of Poldovey, Cnpboari3, and Ale and Cakes, which u 
show the quaint humour of those who baptize the infant m 
Cornwall. Thesearennitedinoneooncem.andinthefijstw 
divided a profit of £300,000. From some cause they g 
fell into decay, and causted lax eventual loss of £50,000. 
a time they were resumed with an outlay and loss of £3(9 
Then they became the property of the Consolidated Mines M 
pany ; but when these latter changed hands in 1 840, the TJw 
were again worked by a separate company, and in twelve n: 
ending in June 1843, they made a clear profit of £10,699 
thecostfor working during that time having been £53,450 :8;^B 
and the value of produce £64,U9 : 9 : 1. From June 18il tt 1 
June 1842, the produce was 10,195 tons of copper ore, yielding 1 
£64,377; but this business has not done miich more th»npi^ I 
tZia working expenses. T\le^TO'El■n'JU>T6-^IOTe^.\«fli.lOO innnmte. I 
Bud the miaera under th.a 1aaQa.46ni.e1A qI^Sx. idiBi.'\.s^.' 



lT wheal yob TDi MINE. 

Sut IfiOO peraona were employed. Tbe deepest level waa 

I fathoms, or 1204 feet, and the Bteam-eogmea worked to the 
(nt of their power. 

5ie mines had recently become so poor, and the espenaea 
mcroaching upon the profits, that the majiagers, the MesBTB. 
lor, were about to stop them; hut eventually they sold them 
ihe Messrs. Williama, of Scorrier, for £16,000, or £80 per 
ce. These Epirited purchaaera proceeded vigorously and 
idmisly to work, leaving to the ahareholdera of the old com- 
y the option, of going into the new. The purchasera have 
b lately rewarded by one of the richest discoveries made in 
Swall; and we now find that their shares have advanced 

II £80 to £950 each, being at the rate of £11)0,000 for what 
lahortly before been aold for £16,000 I 

fhe profits of the mine have since become about XiOOO 
montL Thus it has happened that old mines, upon the 
Ut of being abandoned by one of the moat experienced and 
mtifio managers in the kingdom, have been taken up by 
ton, and made mai'vellously profitable. No instance can 
Ye more forcibly the uncertain character of mining operations, 
I the almost impossibility of forming a fair estimate of future 
^abilities. Had tlie former managers been ignorant and 
ficdeoit, we might have attributed the failure to these oauses, 
the very reverse is the case — for skill, experience, and 
wdneas, characterise the Mcasrs. Tuylor. 
'he new discovery has been calld the Hot Lode, and it is 
, that a gentleman in London, hearing that the water from 
of the levels waa nearly boiling hot, bought twenty shares, 
about £70 per share. The result proves that he has not 
Int his fingers, or scalded himself by getting into hot water. 

GREAT WHEAL TOE TIN MINE, 

Iftted in the parish of Breage, three miles from Helaton, has 
tithe richest tin mine in Cornwall. More than £200,000 profit , 
B been divided smon^ the sharehoiders. In 1943 there wev« ' 
aa engiaea at work on this extensLve aettj'wti.iiiWi'Cttaft.^ 
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pearanoe of a town, and the machinery was valued at flCtftOOftB 

I put tip the first stenm-engiue ever erected in Cornw:4 
between the year 1710 and 1714. 

The lode from which the chief part of the ore was raised W 
Htill productive in 184:3, when tiie mine employed 1200 perwia n 
and the monthly cost of working had been, some few jean ti 
fore 1843, about £12,000 per month. The mine, howm 
iMcame less profitable, and finally etopped. It ia now to i 
resuscitated with a capital of £200,000. The present comiMB 
consider £100,000 sufficient to bring the mine into a profitiUl 
state. 

There was formerly a blacksmith's forge at the bottom of flii ■ 
mine, in full operation, at 1470 feet below the surface of tiS 
earth ! All the miners' tools were steeled, sharpened, and repainl 
there, and bucket rods were cut and welded. The smithy wu 
clear and free from dust, smoke, and sulphur, and did not in till 
least annoy the miners. 

There were also smelting works on the mine, wbere they m 
their own tin. Thus a great and profitable tin mine seai 
to wear out by degrees. It may, however, be snocessfuttf 
re- worked. 



TRESAVEAN COPPER MINE. 

This mine has proved a remarkable one in its 
profita. It ia well worth a visit on aU accounts, and is within 
a walk of Redruth. Once or twice this mine has been abandoned 
as a failure. At length it was taken up by parties whc 
vered in exploring it, and have succeeded in discovering it 
wealth byan outlay of little more than £1000. Its continned ri 
neas affords an instance of extrSiOrdinarily fortunate adventon 
for it has left a profit of more than £800,000. From 1838 I 
1843, the profits averaged £30,693 per annum; the workii( 
coat being between £3000 and £4000 ]jer mouth. During A 
eigbt years, from June 1834 to June 1842, there had been n 
and sold from t\Ba iiwae ^'i,l\\ ^raia. <& wt, V " 
^10,893:19 -.6. liv oaa T««^, ^*^> '^^ 
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per Biare, or in aU fG0,480. The mine is held in 
luly-six Bharea, each share having about £20 paid up. The 
tal dividends paid to the present company, up to this year, 
iTe been about £449,35^, or £4,680, Ibi. pei- share, besides 
Ving paid about the same amount iu a, former working. Thus, 
ft very short time hence, it will probably have paid altogether 
6 million of profits, and that one million ou a paid up capital 
less than £2,000! Let no one, however, imagine another 
asavean ia to be discovered. Siicb a prize is unique. 
The following abstract of proceeds and costs on the working 
Tresavean is an interesting statement, and such an one id 
«lj to be obtained. 
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Several steam-engines are at work on this mine, which ia very 
ronrably situated on a slope of a hill, and is therefore very diy, 
d requires comparatively little machinery to draw water from 
A new engine shaft, completed about ten years ago, is twelve 
t by six in diameter, and 276 fiithom deep from the surface 
1656 feet. The cost of sinking this shaft was £20,000. It 
ik two years and two months in sinking, by twelve seta of men 
big and twelve seta sinking. Thus, in all, 120 men were em- 
lyed upon it at the same time, 
Dn tills shaft a steam-engine has been erected with a cylinder 

tghty-tdx inches in diameter, and whicb VforVa ■o\ao Xv&.t A 
^'s, aad liRs thirty-aix. tons six cwt. per atroVe, l^ift ■wei.^iS. 
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of rook and satta off in the shaft ftmounts to fifty-nine I 
thirteen cwt., two qrs. The shaft main beam, 'with 
bearers, and connection, weighs fifty tons. The eight plon 
weigh seven and a half tons. Four balance bobs weigh 
tons, and four balance boxes eighty tons. Seventy-five &ih 
of fiat rods underground, weigh eleven and a half tons. The U 
weight of the eugine when in motion, is no less than d 
hundred and fifty-three tons sixteen hundred weight ! The ( 
of thifl engine, delivered in the mine, was £41 85. 

The machinery has been valued at £60,000; and i 
number of jiersona employed varies from 
thirteen hundred. 

In the descant and ascent of min^ I have described I 
man machine at this min^, which, when the only 
county, was an object of great curiosity. In this mine theW 
are in granite, and become profitless when they quit it andjK 
into slate. 



DOLCOATH COPPEE MINE. 

This mine is in Camborne, and one of the oldest in Cotnwi 
having been worked with little interruption for nearly aoenWi 
The profits realized have exceeded X300,000 (one account gi' 
£600,000); and the returns from 1814 to 1848 yield 
£1,361,681:18:6. During the past few years, by Bioki 
shafts and driving levels, tin and copper ore has been laid of 
to the value of X90,000, and baa been left standing in t 
" backs." "With the present price of metals, it is thought t 
mine can be fairly worked to give a profit of from £100 
£150 per month. 

Thiamine was 300 fathoms (1800 feet) deep to the olW 
workings. Pryce, more than sixty years ago, mentions Dulcow 
as one of the most extensive and important mines in ComWiU 
though its depth was then barely 100 fiithoms. 

In November 1814, a large cavern was discovered here at til 
depth of 170 fathoms from. t\i6 BiTfece, \^. 
in form, and its dimeaaiona ijere feiio. e\^ 



.oaifl long, three fathoms high, and from fonr to nine feet 
e. In the " vulley," the workiiigB wore carried on to such 
ixtent that no tiinher could reach from eide to side in the 
Qs, ftnd atill the lode was found to extend to a greater width. 
I miners worked in a swing stage, which they dropped against 
Riarts of the side as they intended to take away. Then, 
H themaelvea down hy a awing chain ladder, they blasted, 
Kt down immense quantities of rock. May old Dolcoath 
Htoiear again in the dividend hstj and there are signs of 
HmappearaQce 1 

^K OLD CHINXla COITEK MINE 

^Bted in St. Bla^cy, near St. Austell, and was several 
^Bandoned hefore it became profitable. In the year 1808, 
^Bfeolared hy Captaiu. James Michel, one of the hest Comifih 
^^n that day, to be "not worth a pipe of tobacco !" In 
^Hb. Joshua Kowe of Torpoint, and co-adventurers, not- 
^nding the general contempt for the mine, commenced 
^Mit again. 

^Vltill remained poor, the adventurera dropped off one by 
^^Hng the entire cost of working upon Mr. Eowe. After 
^Ht a few hundreds in a fresh part of the set, he discovered 
^^Bss of ore at about ten fathoms from the sui'face. Upon 
^Bming known, all the old adventurei-s again claimed their 
^^Bbough in the poverty of the mine they had refused to 
^K and bad saddled Mr. Howe with all. Mr. Bowe went 
^Bti resisted the claims of those gentlemen, and after some 
^Bkuned a verdict in bia favour. In the short space of 
^Hi and a half, this mine mai3e a clear profit of X16$,000, 
^^njing for £20,000 law expenses. 

Hw 1815, the mine became gradually poor, and was at last 
irioned. Alderman Sir Matthew Wood, Btirt., 

™ fortunate adventurers with Mr. Howe. Mr. B. Wood, Bt 
Soutbwark, had the management of the mine for many ye* 

neh ie another singular instance of mining changes. 
^Efa examples given above, together with those of the Ooou 



wt ^. 



: ITS UCfES ASD UISERS. 

Bolidated Mines, and Fowey Consols, anneEod to tLe anolytit 
their establish meats, present the most striking in Cornvi ', 
Aitemntions of hope and fear, wealth and poverty, abandq 
ment and resumption, are liere displsyed more signally thsD: 
any other commercial undertakings. And perhaps the foroe 
these examples has continued to influence speculative mjnda 6» 
[ time to time, and to keep ulive tremliling hope where all seema 
f douhtful and unpromiaing. 

Now that mining speculiition has greatly rerived, I fedi 
desirable to add a few words in relation to the general mbjtd 
to which I shall append some hints to speculators, aud a brii 
tistoiy of one of that class of men. 

The keen Corniab miners have a kind of proverb amoi^ 
them, which they keep prett-y closely to their own companies,a» 
wHch is to this effect : — That the county it divided into W 
classes, Cornish men and " Lun'oners," and that it is the pririltg 
of the former to live — not by the mines, but hy the latter; il 
other words, by the speculetions of strangers. There la nun 
truth in this. 

It ia well known to the experienced, that in Corowsll, I 
every where else, mines, in the aggregate, form a losing conani 
I repeat that the quantity of copper annually extracted B 
Cornwall, is not worth the money annually spent in CorOffslll 
copper-mining. Therefore, wliile a few people gain vety i» 
profits, many people lose money by mining. Mining ia a hitllj, 
in which there are a few good prizes, hut the great majority nr 
draw blanks — or rather heavy losses. Now, as the majority m' 
draw the blanks, the great probabilities are that any new advMt- 
taror will be of their number. To avoid blanks a man must hi 
experience, knowledge, skill, and be a local resident or freqaeot 
visiter to the mina Hence I infer that foreign mining speo 
tion is pure haphazard to the man who purchases shares at be 
knowing notliiug of the mines abroad. The attempts in ti 
past to work mines in America by Cornish minera Lave pwvw 
abortive. Taking shares in establisJied foreign mines is aoo^ I 
thing. ' 

All the money made in Coviu&\imm«s.\a-D.<it-maAa\fi-ffiiaffl% 
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proprietors, or " adventurers," manage to be appointed 
with provisioaa and stores, as " puraers," 
gains a good profit on coah, candles, iron, rope, aafecy 
id gunpowder,' then ho is dearly better ofi' thaw the share- 
loldere who have to pay him that profit. Look at the lists of 

)re3 ia my analysia of two great miue^ and you can guess the 

ina by profits on each article. 

If adventurers wish to get rid of a concern, it ia not impos- 
Riie to give it a temporary appearance of doing well; if it ia 
Bally doing well, they think it heat to let well alone without 
^Qg you. 

luld advise all determined speculators to spread their in- 
estmeuta over several concerns, and thus approach to an average, 

sum of money distributed over five or six well-selected miuee, 

>ald scarcely altogether fail of producing something. 

Having given some account of a few wonderfully fortunate 
hanges, I should, perhaps, be chargeable with one-sidedness if I 
Id not add a specimen or two of the reverses altogether for the 
orse which have occurred in Cornwall. 

Let us return for a few minutes to the district of St. Michael's 
[otint. I was thinking of the ruinous reverses in that district 
. I aat musing on the summit of tlie tower. 

The mines of Marazion have presented a series of disasters. 
igiunst the good fortune of Mr. Trefiry with his Fowey Con- 
)la, let ua place in a few words and figures the mishaps of Mr. 
"homaa Saunders Cave in 

TKE MARAZION MINES. 

Mr. Cave worked the principal mines in this district more than 
grelve years ago. . They consisteil of Groat Wheal Fortune, 
tiOBpeath, "Wheal Bolton, Owen Vean, Wheal Prosper, Wheal 
Iriendship, Jic, all being on branches of the same Great Chara- 
len. lodes, and Qwollon, on parallel lodes to the south. The 
tt&l loss of Mr, Cave on the twenty-seven mines amounted to 
1192,732, 14s, ! Look at a few particulai-H. 

OTeai Wheal Fortune was worked \>j Ite gtiia.l-gfmii'isSa.'OT 
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of the late Sir Charles Lenion, Bart., and gave a | 
£100,000. During the working of Mr. Cave, it yielded oh? 
the araoiint of £50,000, but, owing to the extravagant o 
was abiiodoned with a loss of £29,658, lis. 

Eospeath had been worked for copper to a depth of fifty -m 
fetbomB. I'he lode was a continuation of that in Great V~ 



s yielded i 






Fortune. Tbia min 
loss of £15,637, 18a. 
Wheal Boltoa ia 
cross coui-se, and the 
eighty fathoms unde 
two lodes, which, dipping different ways, 
■way by a cross course. The loss on tliia n 
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jparated from Bospeath by a very ta 

line had been worked for copper tfl al 

the udita of seven fathoma. There ^ 

heaved the 4| 

'aa .£15,037, 1 



Gwallon ia forty fathoms unticr the adit of fifteen {e.t)i6 
and ia a very old tin mine. On this mine Mr. Cave's loM^ 
£16,485. 

Owen Tean was worlted in, 1750, and left large profits. 
Cave's loss upon it was f22,23i. Wheal Prosper (unlaoW 
name !) was ahundoned with a loss of £23,804. 

It should be added, that the whole of this district ia not tolx 
considered ill-starred. Some of the Marazioa mines 
Wheal Virgin, Wheal Maid, Eodney, Crab, and 
Downs, left a profit at an old working of £40,000 ; and t 
resumed about twenty-eight years ago. From the year 1831 tofl 
1841, they returned ores to the amount of £150,000. I 
Boon abandoned at a loss. Wheal Crab, at the western part {t 
these mines, where a valuable discovery waa made, ar 
erected, had been resumed under the name of Chippindal^inJ 
compliment to a London gentleman of that nam 
said to bo in & fair way of mAkinf; a profitable mine; both til 
and copper orea occurred, and, down to October 1843, it had tl'M 
turned 114 tons of copper, yielding £700, 7s.* 

HINTS TO SPECDLXTORS AND INVESTORS IN MINES. 

It is very seldom that you can get much iiiformation on ^J 
loasea of mining. These are oiA^ Vno'wn- ■^\i!(i!ui-^ -^"BKa 
• H'atson'a Compendiam ot BtWiahlitomE— lA-L\iQ-,-«Ki 
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BQE on a, large scale. Generally they are concealed; for not 
lly do people refrain from talking of their losses, but few 
te to oonfeas that they have had any thing to do with mining. 
, city friend of mine, who is deeply interested in some Cornish 
ines, remarks, that he scaicely meets with a speculating eapi- 
liat who haa not at some time or other had a share in mining 
Bks. If they have lost, they think silence covers their im- 
tndenoe — if they have gained, silence covers their hoaids. But, 
1 the whole, most adventurers will be foond to have lost, if 
1^ have not been real mining judges, resident on the spot, or 
jnneoted intimately with those who are. 

Ah to gambling in mining shares, what has been bo largely 
Sd on gambling in railway shares applies equally to mining, 
give no advice to gamblers, except to get out of it. They de- 
fvo to lose, and will meet with no pity. But bond fide invest- 
eute ia mines are of a different character, althotigh it is difficult 

draw the distinction. No man, however, who wishes to in- 
i* in mines should do so without deliborate study of the ifiih- 
!t He should really understand a little of the nature of 
nieral veins, of lodes, and the singular accidents which may 
l&U them— of mining machinery and labour, and the perila 
■ ■ rise in wages or a tall in oopiier. This is a period of renewed 
wsnliition in mines, and hence I have thought it right to afford 
IB above particulars ; and also to append the few following 
*ef hints, merely to put the imwary on their guai'd. It is not 
"Wiya that men fall in with honest and trustworthy agentfl and 
iSTe-dealers, though several such there are. 
Oonsidering the great ignorance of three-fourths of the invee- 
f8 in mines, I shall be doing them a signal service by com- 
Waing much experience into the compass of a few hints, If 
bH persons will study and obey th-oae hints, they will not be 
*ly to be great losers. 

1. Use great caution when a mine is represented as being 
Mble of being commenced without machiucry; or as being 
le to be wrought with an unusually small amount of capital 

3. Refrain from any mine proposed to ^ vinyaij^ftt^i'^ ■iiw*Mi 
shineijinth has capital than £5000, \iiieaa -jqm. mi« Ixiil 
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1 by your own pwaonai exaraiiuition. Ko mi 
I be undertaken without tha possible resonrce of 
c(4>ital. Nine out of ten mines which have been en 
capital, have fiuleiL 

3. Be cautious when the Purser of the mine is a. 
shopkeeper. Mining capital is usefd! to estend private t 
Look to the Purser well, lest he look to himself too well; 
to him personally rather than indirectly, 

4. Resident aharelioldurs sometimes take shares ii 
bouring project, if it will drain their own mine of water I 
mulated in it. Beware of projects got up by such gentlen 

5. Avoid mines of which the traders in supplies 
the agency, or in which their special friends are strong 



6. Avoid rainea belonging wholly to non-resident i 
boldei-9, and which are let't to the unchecked control of 
Purser and Captain. 

7. Look well to the registry and transfer of shares, i| 
trusted to the Parser alone, by means of entries in the< 
book only. 

8. Avoid mines of any metal except tin, the leases of 1 
are incomplete, or have never been granted escept by thft 
and signature of the lord's agent in the cost-book. 

9. The repute, skill, and character of the Purser and C^ 
tain of the mine you invest in, are quite aa important to yon t 
your skill in your own business. 

10. EeferencB to an agent of uncei'tain character 
leads to a depreciation in the concern yot* are thinking oC M* 
a recommendation of the concern he is thinking of 

11. What exactly suits the ™wa of a mine agent, m^irt 
exactly suit yours. 

12. It is far easier to put tin into a mine, than to get 
of a mine ; and it is more likely that you will lose £V 
gain .£10. 

13. To determine the number of shares you i^ill 
very promising mine, first conaalt -joMt wvEe, then ooi 

cAi/JreUj-aud lastly, caJculatc yom Ww^-^i ftTLv«H«. 
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14. It is just poBufale that the Hample ores jou see in London, 
) other city, have como from any mine except the one 

rojecfced, or offered to your coasideration. Some Bamples have 
a known to serve for several mines. 

15. Aa to foi-eign concerns, beware of wonderful reports and 
)nialiing specimens, ^ot long since, some most rich masse:) 

F copper were exhibited in London, and a company projected. 

L keen agent being sent out to report, found no such wonderihl 

s of cop[>er, and hinted that more speoiniena had been 

IiqM to the spot by the hanil of man than the hand of 

, Before yon invest, do not look over s. list of mines whoao 
ishaveheen extraordinary; but reckon up the feilures. Be 
I be particular about these, as they will moat < 



W. When you have invested, make up your mind to lose; 
i then any gains will be clear gains, and pleasant dlsappoint- 



18. Send the author a ten-pound-note for his advice — good 
t other event 1 



BPECDLATIVE ADVENTURE IN MINIHG. BT WAY OF EXAMPLE. 

Eaunplea profit more than precepts, is an old and approved 
O&siin. Let, then, the reader take an example from the veri- 
*>iil6 history of an individual known to, but not, the author. 
■*™der, if you are disjioBed to speculate in mines, ponder the 
fcUowing course of my friend, Jonah Jenkins. To bring it knovm 
■" you more jiointedly, I will put you in Jonah's place. 

tou are a middle-aged man, in a decent way of business in 
"fl city, No. 19, Hugger-mugger Lane. You have taken apart- 
^M«ts (being a bachelor) in Vassal Ro,^d, Brixton. Y 
Wntinuaily riding on the omnibus with a, large made, dark 
gttitJeman, say about fifty-seven, of somewhat bl[>ated appeaiv | 
Mc^ but looking and speaking very benevolently. You find | 
** Iriw close to you, in one of those comfortable-lsiQ^aa^ttTO 
^th a good gardea behind, and a strip mtiii an- "'cKm- 



ing before. Ton are always meeting and riding togethi 
don't feel familiar enougH to call. Xou know Lis 
AnJrew Teagiie, Esq., of Wo. 16, Vassal Road. Yon 
two daughters every Sunday and every fine sammer 
but you don't like to speak, as tbey do not Bpeak or i 
you. As to his two sons, they are rough, racketing feUt 
you wouldn't care to know them at nlL Things might 
this way for years, hut your old grandmother 
ahire diea. She leaves you less than you had a right to 
but you pot on mourning for her, and thia leads Andrew Tt 
to address you in a few words, but clumsy words, for 
lost several teeth — " I trust, sir, you have not lost a ne 
tionl" "Thank you, sir, only a grandmother." " Happy toi 
you, sir, at any time at No. IG j pray, oall in to-morrow 
we shall havg a few friends." You call, and thus commeni 
your fatal friendship with the Teagues. 

After supper, Teague taUta very familiarly with you. He Iwf 
the grandmother has left you a fortune. " No," you reply, "onl; 
a trifle, only in fact " {for yon have had a few glasses of TeagM 
sherry), "only £3000." "Well, even that if judiciously ini 
may yield a man a snug little incc 
in Wheal Bundicks would bring 
assent, with evident constraint, 
am not too prying; how .do you 

"How!" say you, "why, in Consols to be sure, nothing 
safe that I know; or else in mortgages." "Humph! in Conaoll 
it brings about £100 per aninim,and,if yon want to sell out agiui^ 
you lose perhaps some hundred or two pounds. Look at 
ten per cent, fall since the Russian panic. That would leove jo* 
juat £300 minus on the £3000." " Well, then, there are m 
gagea." " Yes there are, at four or five per cent., with iofi' 
bother, much ado with lawyers, mortgage deeds not ready fw* 
month or more, plague to get your interest to the day, and tl* 
chance of taking a bad security ; not to mention the fact, tlist M? 
day your principal may be returned to you, and you left to M» 
a fresi mortgage." " Wel\, then," ^ovi^ii.t'in.," ^svoimoiiaKrf* 
— what do you think of Great "V^eatemsV 
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Why, let 
in £iGO per annum." Y« 
"Pray," rejoins ToBgue,''if. 
mean to invest that money! 



"^i'ceiA ^«*K!i» 



&. SPECULATIVI 

ny dear air, I would nat hold them — not worth a dump. They 
lay dividenda out of capitals, and spend profits on lawyerH 

nd engiaeers. There's Brunei; I kuow hiui well, a derer little 

i trttTelliug with him when the line was forming. 

' Brunei,' aaid I, ' this will be an enoriuous expense.' ' True,' 

aid be, ' but that does not belong to my department.' He is 

he man that pockets a large slice of the real dividends, and the 
iirectora the remainder. Then there's Stephenson and Bidder; 

Lh! I know them well, and what they have pocketed too." 
You are driven into tlie comer of your chair. " Take another 

glasH, Jenkins. Happy to see yon ; hope to see yon very often ; 

itep in whenever yon like. Glad to see you in. the city any day, 

&Te'B niy card." And forthwitb, together with the decanter, 

yoii I'eceive the following card ; — 

TEAGUE AND SNEAGUE, 
MmE AGENTS AND SHARE DEALERS, 
No. 6. COPPER COURT. 

Tou go away with, the convicti»ii that Teague is a very know- 
ing, and withal friendly fellow. As to his sons you have exchanged 
out few words with them — noisy, blustering, shirt-studded 
Wlowa ; but as to his daughters, tbongh the elder is rather more 
fli*B young, the younger, Maria, is a very sweet girl, with blue 
Byea and fair hair, and smilss as charmingly as if her fiither had 
been in Copper Court, or bonght and sold a single share in 

city one fine day, having been at Doctor's 
B about that old grandmother's wilL Yes, she ought 
teve left you the whole seven thousand; bat then those 
J, crouching daughters of Jackson, they paid her such 
Ij^ltrt every day, and flattered her to the eyes. Well, on 
"Hugger-mugger Lane; but, lo! here you are at the o 
I "'pper Courtl Elasy thingjust to step in and see that friendly J 
I fellow, Teague. Where can No. G be? Oh, here! Look o 
[ door sides, and true enough you see, "Tei^ue and Sneague,^ 
I Erst floor." You mount in the dark, aad over a. 

u a daik door, you see " Teague aad Snea^iLe" qw» "b 



2G6 cobswall: its hixes Akd miseiis. 

In you go. " Is Mr. Teagn& at horoel" Troni behind a, I 
railed dmk out stepa Te&gue. "AK! Jentms, most hspp 
»ee yoa; let me introduce you to my partner, Silas Scm) 
Out from another high^railcd desk steps Silas Sneague, s 
diiTerent roan from Teague, being- rather small, much perhaj 
nnd Tery stiff in high collars, and dashing in a short trim £ 

" Very liappy to see you, air, and to make your acquaint*] 
have heard of you from my friend, Teague. Sorry for yonr ■ 
bereavement, «ir; a grandmother, I believe!" 

" Yes," rejoined Teague, " but she haa left him a 
the shape of .£3000. By the hy, Jenkins, have you Inreat 
that yet?" " No, Teague, for the good reason that I shall n 
have it for a month, and then 1 don't know what to do with it[ 
after what you said. It would be a great risk to put it it 
I Bupposel" "Not a great risk, Jenkins; trne, there must be* 
risk in all such very profitable specs, but I could find JOB 
improving concerns, where you would be pretty sure of ten « 
fifteen per cent, per aimum. Why, now, here's Wheal Dandy; 
it has been a first-vate concern, and they only want £GO,000 (fl. 
put it in full working ordfcr again. Shares are to be boti|M 
low just now, because money is tight, and several of the holdw 
are weak, timid men, but I teliere you will not get them ii 
months for thrice their present price. Then here's WbaJ 
Samaon, a most promising concern, if you prefer it. I have fc*^ 
aharos for sale from a baukmpt — at least lie will be so, I ftw 
shortly. He told me he would not sell otherwise for thriee the 
money — a capital spec; on the cost-book principle, and dividenih 
paj'able every three months in London. Mimy of the shuW 
are held by moneyed men who won't sell. Sir Jonah Jobsoe 
holds ft hundred I sold hira at 5, and they are now 9. In ut I 
months they will be 20 or 30. However, I never advise any boJj I 
to have any thing to do with mines. A man mnst be a boM, 1 
prompt fellow to make any money of them. Timid men fdw^ ] 
lose — Jenkins, I never advise." | 

"Well, Teague, I am a timiAman-, \jMt -jonwem'ioViiuniii ■ 

excellent knowledge oi muies, sjai 1 am- b^o -jom -so-iit* 

— ^.^* 
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lead one, bo I will just take a few sliares in Wheal Samaon, to 
how they turn OTit ; I will take tweatj-.if you please." Teagne 
aa half jttimd and exclaims, " Mr. Sneagne, jnat enter to Mr. 
kinstwentySamsonsat S,foraccouatonthe 15th, aj](l please to 
d me the ticket of sala Jenkins, please to be here on the 
h with your cash — good-moming — glad to see you at Vaaaal- 
3, the girls will he always happy to give you a little music." 
fou descend into Copper Court, the fortunate possessor of 
renty Samsons at 9," cash for shares on the 15th. On the 15th 
get your shares and give your cash. You have studied a mining 
re-lLst in the mean time, and are astonished at the large returns 
D some mines for a mere nothing of paid-itp capital. If yon 
Id hut get into one of these mines, or one of that kind, what 
ice income you might receive! Keit Sunday you pass the 
goes at chnrcii; on coming out, how sweetly Maria smilis 
you ! Ah ! if you were hut in one of those wealthy, i 
fit-making mines, why then, perhaps Maria— 
t can do nothing upon £3000 at a mere i or o per cent! 
3ne dull evening Teague presses you, aa you get out of the 
nibus together, to step in and take tea with him. You are 
i a bachelor, what does it matter going home firsti Yon 
ar 16, Maria Boiiles again; blue eyes and fair ha ir in an 
^h girl are very pleasing. You play at chess, you sing, 
1 in three months you are a frequent and welcome visiter at 
igiie's. Which do you think moat of, Maria Teague or 
»eal Samson) It ia difficult to decide, when the latter ia 
ilared to pay a dividend of 12^ per cent., with the beat pro- 
ols of increase, " Didn't I tell you so V exclaims Teague. 
"on had better buy in while you can ; that mine will be a 
baue in a year or two. Captain Tregelles told me the other 
', he thought that the North-west lode would turn out one 
jhe best in ComwalL He is sure of a bunch of ore." 
Ton call again at 6, Copper Court. You are undecided, and 
ruminating there on an old chnii', glancing at the piles of 
g)i wooden boxes in the comer, which hold specimens of 
1 from aU sorts of minea. Some are lettered, " Willy Nilly 
tpetaj" Bome, " Derbyaliire Leads i" aoma, " '^VeaX'ftiiiVK -J" 









CORNWALL ; ITS MISEB ASD ui^~Emi. 



Wheal Cupid," and " Tresky Consols;" and jnat two i 



with a bit of the ore — it ia very heavy and full of O0pp« 
twenty percent. In stepsaaLi'ewd, ronghish-lookingir 
iutro<luoed to you aa Captain Tregellea of Wheal Samsaid 
result of whose conversation is, that you buy all the a 
can get that day for j£17, lOs. per share, for tlie accouut oi 
Slat. On that day you return fi-om Copper Court ladai J 
Wheal Samson shares, and expectant of dividends, 
bound to state that you ai-e now more frequently found at O 
Court than Hugger-mugger lane during the day; and, d 
the evenings, more frequently at 16, Vassal Road, than at] 
apartments at Ko. 7; all tlie natural consequences ofyc 
terest in miniug. Another three moutbs brings you a din^ 
of 12J per cent.; and now tliey are sure never to Ml belo^ 
figure. You think of investing the "whole of your £308 
Wlieal Samson; Teague says you cannot do better, c 
only he never advises any one to have any thing to do 9 
mines. TregeUes has told you he will be happy to si 
any time in Cornwall. Before you invest all, being a timid.1 
you will go down and see Wheal Samson for yourselE 
passable weather, and down you go. You find the capt^iq 
humble cottage near the mine, taking beer and pilch 
being only a mining eaijtain ; but he gives you a hea 
come. You spend a week in inspecting the m 
auiiiice works, the whole processes of spalling, budiiling, jifl 
&c., and you take the greatest interest in the whole, knov 
how many shares you have in the concern. All treat yooS 
civility and respect. You at length spend some 
ground with Captain Tregellea. You do not wis 
again, having been so knocked about, and dofiied, and battent^ I 
that you really know little more than you knew before. Trua I 
you have seen the ore in tho lode, liaving broken a bit off with I 
a pick for yourself, and have gained some very much moderatBl I 
notions of the beauties of a mine. The captain shows you !»• | 
the lode is likely to grow ridier an4 T\cVex -, W-s W li** » 
iVea that they are on fhe e-,-a ai s. ca-^W^ «iKc«v<iri -, lai 



, why he thinks it will suddenly spread out into a very 
t bwuh ef ore. He is deeply learned in lodes Knd ccosR' 
rses, and the promises of lodes. He explains to JOU all 
at elvau, and killas, and cross-con rsea, and heaves, and elides, 
after the whole you think yonraelf a skilful jndge of 

Tou return to town, pondering gravely on the propriety of 
Bsting all the old gi-andmother's legacy in Wheal Samson, 
a timid man, you still hang hack, and will wait until the 
t dividend; that comes, with 15^ per cent.! Now, there 

he no douht. The shares are at twenty-three, and hnyera 
ihe price; seize the moment ! You hasten to Copper Court; 
gue approves; Sneague fears you cannot get so many shares 
'. Holders are very strong; Wlieal Samson is the fancy of 

market. But he will ti^. After great efforts, and many 
liries, Sneague fiimishes yon with two-thirds of the numher 

want. And now you have invested ia "Wheal Samson 

42 : 10 : 4, 

Ton are now in high favour with Teague and Sneague, and 
ted to their annual husincss or customers' dinner, at the 
ig's Head, Poultry. Maria Teague may yet be Maria Jen- 
i. But let us conclude the whole, and not dwell on what is 
uicholy. After one more dividend, a call is made for m»- 
lery; or, water is increasing in the mine. You meet the 

with much difficulty; but who -would sell now) You will 
batter, says Teague, after the nest dividend. Alas ! it never 
les — never to you ; but suddenly the lode fails, instead of 
ling to a bunch. The water only does not fail. In a few 
aths Wheal Samson is a losing concern, and then stops! 
It whole shares are now woi-th just .£346 : 10 : 3, and no 
an at the price! Teague never advised you to have any 
ig to do with mining. Sneague thinks that other failures 
e been as bad, and that the shares may rise again when the 
« sinks. Maria has a cold, and cannot sing; or a headachy 

cannot appear. Teague is sorry he can't ask you to stay 

evening; be is busy with share accounta, an4 es."^c\a Xa \» 
MM tuna The sons boldly cut you; TluggeE-mM^et \aai».l 



i 



affiiira are on the verge of niin. Finally, Teagiie drivei ]U9tU 
a neat caiTiaga with his danglifcer, one fine evening, just »a 
are preparing to sell off all, and go to Auatralia. 1 A true hiatfflj 
this, as Jenkins htmaelf cauld tell! N'eui I say, tmatnotll 
Teagua or Sueaguo, or Tregellea or Maria, or Wheal Sam 



CORNISH MEN AND MANNERS. 

Tho Coniiah men are divisible into tlii-ee great cli 
agi'iculturists, the miners, and the fishermen. Those w] 
fit by the surface of the earth — those who profit by the 
of the earth — and those w!io profit by the depths of tl 
The last census shows the number of inhabitants to he 
living upon a apace of 1327 square miles. This propot 
tween apace and inhabitants, gives a result considosblj 
the average population of a square mile throngbout 
Therefore Cornwall does not labour under a saperaboni 
population, but the supply about equals the demand, 
reapers at har rest time, aiid for any sudden emergency, 
remoteness and general character of the county prevents anyil>- 
fluK of competing labourers. 

Emigration, too, has tended to keep down the Cornish pwjfe 
as much aa any other in England. The potato blight bUghlrf 
the hopes of many, and sent them abroad. In 1849, noarlyfiw 
per cent, of the population of the Penswince Union emigrated W 
Australia or New Zealand. Vessels from Fowey to Caiui^. 
convey many emigrants; and a young clei'gyman who scwiiH 
panied tts in our van, was going to embark at Fowey for Canrf^ 
because the passage-money -was lower than from other porta. 

The soil of Cornwall in many portions, particularly as y* 
proceed westward, is far too poor to pay for much cultivati*i 
The geological origin of the soil leads to very difierent degiW 
of fertility. The relative fertility of the granitic soil depeoft 
greatly on the abuudaace and easily docom[K)sablo character « 
the iaJspar in the aubjaoeiit locY-, -wV^Ve \\>M<i\v -roSiav wkii**b \ 
sake tie soil poorer. A-tftie jtmcaw&olftia^Kti.'ws.iiaJi.i**. 



OOBNISH XES AND HAI 

iS Botl is considerably improved, as may he seen in tlie Tidnity 

|_St, Micliaera Mount. In the mining districts you only ex- 

Mnneas, because Tegetatiou is destroyed by the opet- 

Q the surface; but, in addition, you find theaoilin Bucb 

LB covered by a thin bed of quartz fi-agments, composed 

W porta of minor veins of that substance, which abundantly 

e these districts. Through the cilluvial dktricts, and some 

W Others, fertility may be expected. Manure, too, of sea sand 

1 blown sand is extensively employed, Padatow harbouB 

is one-fourth of the sand employed for agricultural pur- 

Q Cornwall and Devon; and, estimating the ton as oon- 

[ fourteeo cubic feet, yre should have about 5,600,000 cubit? 

it sand (chiefly composed of comminuted sea shells) annually 

d from the coast, and spread over the interior as mineral 

a A very fertile soil is formed from what is geologically 

"trappean ash," on the trap rooks; bat, after all, Com- 

I not a county for agriculture, and therefore I say Uttla 

n of agriculturists. 

■ fisheries not only employ all the inhabitants of the coast ; 

a. the pilchard season, also ma.ny of the farm-labourers as 

. It will be supposed, therefore, that the fishermen, who forta 

oadCTable class in Comwall^ — about 10,000 persona— jlerivo 

ir r^nlar support from the Cornish fisheries. Where they ftre 

1 in the pilchard fishery, as many of them are, their 

Hand gains are good for the length of the seaflon. The 

' for instance, who cast the seine net, receive eleven 

s and aiipence per week, with perquisites. Often the 

a have, in addition, small shares in a company of pilchard 

d altogether they may be considered well off in good 

1 as the present one has proved to bo. While 

f, the newspapers give paragraphs stating the large 

r pilchards at the chief Comish sea-coast towns — as St, 

4c. Nor ia the fluctuation between a good and bad sea- 

n fishing so great or disastrous as some might expect 

irmen not engaged in the pilchard fiahery, are of cours 

* so W6U off, and much like others on crt,\et cons*)*. "^^ J 

ir deep sea £ahing off Mount's Baj (mbi "SciviaKriKe^,'! 
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often very profitable, and ib estimated to realize o 
about ^30,000 per annum. 

Amongst the inhabitants of ComwaU generally, I have fii 
as much civility and kindness and content as any where in C 
Britain. Perhaps they sho-n' more courtesy to strangera fl 
usual ; and ray companion formed a very favonrable o] 
females, whom he as a family man could well estimate, 
mestic affection distinguishes the jjea^antry much, i 
education. 

The natural affection of mothers for their children is aeen 
pleasantly in the fishermen's and miners' cottages. I noticed tk 
same amongst the northern jit-people. Such clamorous crowds 
of little nrchins as I have seen in mining villages, proved toiM 
that the " iode was promising," as a miner would say. 

The primitive and simple habits which the Cornish labourinj 
people retain, render a van or pedestrian tour among them voj 
refi:eshingto the jaded inhabitant of cities and towns. I reWin 
pleasant recollections of many of the working classes in most psrta 
of Great Britain ; but yet I would almost prefer a month'a wlk 1 
over Cornish scenes, or a month's sojourn amongst Comiali Ij 
peasanta, to the same any where else. Seldom overohaiged 1 
amongst them for accommodation, I never received an. impav | 
tijient answer that I remember. | 

Nor must it be supposed that such simplicity ajid courteiy 1 
imply ignorance. In spite of deficient education, I found mtui J 
native shiewdneas. One instance of this occurred in a hoy on I 
our travels. We were ri flin g with the coachman of a kind of 1 
omnibus, which had to pass through a gate at a part of the nao, J 
■which gate, not being turnpike, was commonly opened by any I 
chance foot-passenger at the time. A stout, lazy lad stood V i 
the gate, but would not open it, "Ah!" exclaimed a mWi i 
close-looking, little man who sat near us, to the boy. " AbL OJ ■ 
boy, yon Lave lost a penny." The lazy lad looked up, aw 
Bcuined the parched features of the speaker, and replied vof 
appropriately — " No, I ha'n't." 

Nothing in the present race at -peaaswA^ vti&iMi^ ■Ooat irHr 
ness of ancestry which ia poin.ted (Ki.t\>^ tTa*!i&jo.raii.i>a-^ajaK»- 



THE OLS CORNISH LANGtrAQB, AND ITS I(EMAr:iS. 
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) far from tliis, you would imagine tiat their abori-' 1 
ginal progenitors mnat haye been peculiftrly gentle and paci£o, 
Xet, as we learn, Cornwall waa formerly inhabited by rude 
Britons, cttUed Danmonii, and an old Latin poet," who lived 

dx hundred yenrs ago, speaks of certain giants who 
iiiluibit«d this, as well as other parts of our island, iu lines which. 
curious, and which may be thus rendered ; — 

Only some few disiurb'd thai heppj pluce; 

Raw hidea fhej vore for clothes, their driok nas blood. 

Bocks were Iheir dining-rooms, their prej their food. 

Their cape Borne hollow triinli:, their bed a groTe, 

ilnrder ilieir sport, and riolence their lo«e. 

Their conraBe frenij, strength their 



And w 



Of tliera thou Con 



ji Iheii 



innd. 



» in brutish fi^ht the; died, 
hicket a vast grave eupplied. 
nontters was the land uppresa'd 
rtherreRionaoftheWesti 

wut plagued ahc 



The English spoken by the educated Cornish is very good, 
ttor are the labouring classes great breakers of proprieties of 
speech. Cornwall had a language of its own, somewhat akin to 
sh, down at least to the time of Edward VI. j and indeed 
this language continued to be spoken by the lower classes until 
about the close of the 17th century, and still gives names to 
localities, men, and implements. And this leads tne to speak, 
more particularly of 



THE OLD COENISH LANGUAGE, AND ITS EEMAIN8. 

a Cornish language is a dialect of that which, until the 
in, was common to all Britain, and more anciently J 
S 3^]and and Gaul. But the inbabitants of this island beiD; 
1 before the conquests, and driven into Wales and Cor 
I, and thence into Br6tagne, the same language, for want d 
squent intercourse, became differently pronounoedanAwritteB^ 
*BaatIIlan, qnoted ia Camden'i BTilannio.YA. GihaQX.,'e^. 






and in diSitreDt degrees miKed with <lifferent Innguagea. . Heaos 
came tlio Wekh, the Cornish, and the Armoiio dialects, whoa* 
radicals ore so much alike tliat tliej are known and admitted 
by the iuhabitantB of either county; while the grammnr is i 
■varied that they cannot converse. The Cornish is reckoned tl 
most pleasing of the three. 

It was upokea ao generally in Cornwall down to the reign of 
Henry VIII., that Dr. John Moveman, vicar of Mynliit 
said to have been the first who taught his parudiioners the Lord's 
prayer, the creed, and ten conunandmenta, in English. In at 
parishes, the older people retained their original language to &6 
middle of the last centiu'y, and the last sermon was prea<^ 
in that language in IGTS. When. Mr. Eay, the natnrali^ wu 
in Cornwall in 1CG3, he could find but one person who ci 
write this language, and it is now so nearly extinct that, in 1' 
Mr. Barrington could only find one old woman who couid t*lt 
in it, and singularly enough she conld only scold in it — a mstisr 
oholy proof of human depmvity; and that the last tiling tlul 
dies away in a language is that which ought never to liave fanDJ 
its way into it ! I ought, however, to add; that the LnnTi 
prayer is preser\-ed in what is presumed to he ancient ComiaL . 

In Gibson's edition of Camden's Britannia, p, !8, the Lorf* 
prayer is given in Cornish, Welsh, and Armoric, which three 
tongues hear a remarkable similarity. The fii-st clause of the 
Loni's prayer is thus read ia Cornish — " Ny Taz ez yn oeaOt I 
bonegas yw tha hanaw." To this also ia appended the creed in ' 
Cornish. One reason which Gibson states for the decay of tb» 
old Cornish, is the giving over the great conventions of A* 1 
people, called Guiriinnars, i.e., great speecfiea (perhaps now tran*" 
ferred to the House of Commons !) which were formerly used* 
and which consisted of Scripture histories, &c Tliey were hold 
in the spacious and open downs, where there were earthen b 
thrown up on purpose, large enough to enclose thou 
people, as appears by their remains at this day. 

A. place called Piran Hound, not very far from Kedmli 
iraditioDally a, principal ^jVaSittB iot ftva a.Tiii\ssit, GociubIiJ 
Tentions and dramatio m3at.eTiwi, 



■ THE ANCIENT CORNISH DRAMA. Sl^" 

Three boolcs in Cornish are all that can he found, according 
» Qibaon, who doee not say where, hut only ;— " One ie written 
old court hand on vellum, and ia 1036 verses contains the 
«toiy of the Passion of our Saviour. It always has ChTtil for 
brietj according to the ancient Homau way of writing ChreHug 
Chriatus, (as in Suetoniiia 'impulaore Chresto.') By the 
iiaractera and pictures it looks something like the time of 
[ichard III., and positively deterrainea against Tranaubatantia- 
oa. The other two are transcribed out of the Bodleian 
jbraiy (at Oxford), One is translated, and the other is now 
tanalatiug, by Mr, Keigwin, the only person,' perhaps, that 
Bifectly understands the tongue." *" 



THE ANCIENT CORNISH DBAMA. 

This reference conducts us to that precioua relic of the ancient 
^tomish drama, which Mr. Gilbert corrected and republished 

1887. It ia entitled " The Creation of the World, with 
Foah's Flood." It was tranalated in 1611 from a drama of 
Wch earlier date, by William Jordan, an English poet, for pei^ 
Cornish. John Kegwjn, or Keigwin, rendered it 
n 1691 ; and this drama Mr. D. Gilbert republished, 
lacing the ancient Comiah and the English on opposite pages. 

Aa a relic of the past this play is very curious, written in 
■xamhling eight-syllabled measure, interspersed with longer and 
lines, and sometimes with a word or two of English It 

TOmposed in five acts, and occupies 180 pages, each con- 
Wning an average of twenty-five lines. 

In the first act we are favoured with the company of the 
■■^lole Heavenly Host. In the second we gain the addition of 
Aoam and Eve, a devil called Terpen, Beeliebub the serpent, 
W Michael the archangel. The third act brings ill Deaf 
iWn and his wife, Abel and Seth. The fourth adds to the co 

■.T imitations of the low language of the mining districtB In 
in which old terms shnund; but it is difiicnlt to diatint?^ 
■uIgarSty from what ia due to antiquil3. ISoiie qI 'Cmi\«i> 
ne to ba worth quoting— though ihn-j ioleiMit Curmfina"'*- 
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pany Lamecb, a serrbnt, and & first und eecond deviL 

fifth provides us with Enoch, Uoah and hia wife, Shem, Ham, I 

Japhet, Seth, Jaball, and Tubal Cain. 

The author is not fettered by any of the old Aristotelian rale^ I 
and unities of time and place seem to trouhte Tiim not at aD- I 
A skip over a hundred years coats him no effort, and a matter of | 
bad theology no kind of compunction. The stage directions ai 
to oruameuta and scenery display a better notion of proprie^ I 
than the actual drama, as ma.y he gathered from the following I 
orders as to the getting up of the garden of Eden : — " Let Par*- | 
dise he finely made, with fair trees in it, and apples upon a 
and other fruit on the others— a fountuin, too, in Paradise, UliB 
fine flowers painted — put Adam in Panulise — let flowers ajf 
in Paradise — let Adam he down and sleep where Ere 18,11 
she hy the Conveyor must be taken from Adam's side — let fii 
of all sorts, birds and beasts, as ozeu, kyne, sheep, and a 
appear." 

Then come the directions for the exhibition of the Ton 
tion: — " A fine Serpent to be made with a virgin's &ioeya 
yellow hair on her head — let the Serpent appear, and alsofl 
and hens," Now Lucifer enters and goM into the i 
which, it is then ordered, miist be " singing in a tree, 
result of this singing with a virgin's face and yellow hair ii 
— for " Eve looketh strange at the Serpent, and then " 
fiimiliarlyandcomethnear him;" afterwards she " doubtethJ 
looketh angrily," and then eats part of the applo, shows n 
Adam, and tempts him to eat part of it too, in the following 11 
which will serve to show that the author knew something W 
chaiTicter and power of feminine arguments ; — 



Taste thou part uf Ihi 

Or inj love thou ahaLt 
See, take this fair apple, 



ipple. 



The loiB shall ui 



erly fail 



d thj wife 



^V The original OarnUU oi tVe sfco-je^MwaVSi.'W 
I cnrioaity : — 



Tut gy part lui nvnllMW, 
Kteir, Kjmur an arall tenk 



a scarcely be taken aa a fair specimen of ancient Gur- 
r at tbia period it hod begun to change, and to become 
I to a small extent, as several of the above words show. 
a words in the fifth line, " inter te," irere probably a 
h of ancient Comiah pedantry ia the year 1611. 
H not proceed with the develojunent of the plot or the play. 
P worth a curious reader's attention. I will only add 
I Collina's graphic description of the imagined scene : — 
B the play, must hav^e been a sight indeed ! Imagine tJie 
eement of it; the theatrical sky, which was to spin 
Vhen heaven was named ; the mock clouds, coolly set up 
P property man' on an open air stage, where the genuine 
ippeared above them to expose the couaterteit ; the hard 
iting of the angels with swords and staves; the descent of 
8 lost spirits along cords running into the plain; the tliump 
riUi which they must have come down ; the rolling off of the 
rhele troop over the grass to the infernal regions, amidst shouts 
' applause from tho audience as they rolled. Then the appear- 
a of Adam and Eve, packed in white leather, like our modern 
loll*. The serpent, with the virgin's fece and the yellow hair, 
fitnhing into a tree, and singing in the branches, Cain iklling 
t of the bush when he was atru-ck by the arrow of Lamech, 
id his blood appearing, according to the stage directions, there 
Then he fell; the making of the ark, the filling it with lire 
■tflck, the scenery of the deluge in the fifth act — what a com- 
•"Datiou of theatrical prodigies the whole performance must have 
Pftsented ! And how the actors must have raved to make 
s heard in the open air; how the machinery must have 
le wrong, ind the rude scenery toppled and tumbled down! 
6 end of the play, iow picturesque m\4 sAmtiQ^ vSi. 'Cos. t™:- 
jDoea attending it must have beeEi\ 0\i,&a.'f«ft -yiA^ 
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W^ t^B CORNT^ALL : ITS MINES AND MISEl 

tear again the merry old EnglUh tune piped by the minstrel^ 
and aee tlie merry old English dancing of the audieace to the ma- 
sic! Then think of the separation, and the return home of tla 
populace at sunset. The fishing people striking off towards tha 
seashore; the miners waiting away fuj-ther inland; the agri- 
cultural labourers spreading iu all direottons, where cottages and 
farmhouses were visible in the far distance over the moor; tlx 
darkness coming on, and the moon rising over the anipMtheaU% 
so silent and empty, save at one comer where the poor, worn- 
ont actors are hivouacking, gipsying in their tents, cooking suj^ 
over the fire, that daraes up red in the moonlight, and taUdig 
languidly over the fatigues ajid triumphs of the play." Socli i) 
ft restoration of the ancient tirama, the open amphitheatre, li» 
actors and the spectators at Piran Kooud, in Cornwall, in tit 
year 16111 

What number of ancient Cornish words the patois of the 
Comiah miners now retains, it is impossible to aay. PossiUj, 
many of the terms connected with mining belong to the aacint 
dialect, but most of them may have spmng up from odd associt- 
tioaa. Yet there are some for which it is difficult to account 
otherwise than hy referring theai back to the ancient toBgae. 
Such terms as bal, the miner's term for a minej atCk, for rublual^ 
or refuse of stony earth; coateanijig, for discovering lodes fcj 
sinking pits in their vicinity, and drawing transversely to tbat 
supposed directions; grovian, for deoompoaed granite; kai, fix 
hard ; para, for a gang or party of men ; van, to wash or clcuu^ 
and thence vanning, for removing impurities from ore; vngh, « 
vagal for a cavity. These, and other like terms, appear strange W. 
the English language. I might add the words " bryJe," " obats,' 
"terluing," " dzhu," " polroz," " zyghyr," and others. 

IMINEES IN AITD ABODT THE MINE, AND AT HOUS. ^^H 
If yon can get up before the Cornish miners, yoft nwy m[^^^| 
the cottages, Bca,ttere4 o-ver a. -sMi^oaa 'Si't'Oife K\s!gw* ^("^^^H 
iniiies, quiet and dull enoxiaK ia tbe (pt^ -moxiim^ %w»^^H 



lND about the mise, and at home. 279 

the aeene becomes veiy anirUated for this part of the 
laaty; and, if ymi stand on an eminence, ;ou see, aa &,r as the 
i can reacb, men, women, and children of all ages, beginning 
creep out of low cottage-doora. You watch their course, and 
that, after Tarioua windings, all begin to convei^ towards 
le spot, and that one spot is the mine and its Ehaft. To that 
the old men walk direct and grave, while the maidens 
id boys skip or move towards it more indirectly. On their 
rival at the mine, each set divei^ to their different tasks; the 
tmea and children to the rough sheds under which they work 
■the surfece-work of the mine; while the men retire into a 
ni^ and havicg stripped, pnt on their underground clothes, 
of coarse flannel, and generally much the worse for 



"Let lulaolcat him now :— prepared to descend, 
HiB partner he joins, and It miy be hii friend; 
Nor ailent ere thej, for the Bwe«t hjmn of praise 
Is Bnng down the ladders, through levels and n-B^s. 
For though dangenj surroand and darkness prevails 

tOn all thin^ eieept what the candle reveals — 
With peace in their hearts thej fear anlj Sin." 
nnderground miners now begin to descend one by one, 
in threes, fonra, and iives, as in the northern coal-pits, but 
by one, as they genei'ally descend by long and nnmerous 
lets. Where they descend by the man-machinea their 
BBy ia easy both down and up; where by ladders, it is a Had 
them both in going in and returning. They don't 
many words ; for they are men bent upon grave matters 
daric places, and, as many of them are Methodists, you hear 
Hb or no swearing, and sometimes, on the contrary, a line or 

of a fcyonrite hymn to a stave or two of a famUiar tune.' j^ 
wry short space of time serves thus to separate fathers and ^ 
Vttters from sons, and daughtei-s, and sisters. The last man 
id these children are working heartily above ground, 
'ttiiflir husbands, and others, and brothers, are blasting, and 
Bering, and picking, thousands of feet be\o"H ttiem.'. 
deaohtJBg wm- or conscription IWi iCTBBla.teA.&^8,\vAA 



of the coimtry, there could not be a greater scarcity of aH 
bodied men than there is now that mining work ia feirly ou 
menced. Nor indeed will you find many women or childn 
away from the mine at present, unless you penetrate into cotttg 
and sick houses." 

Now a remarkable deadnesa prevails all around. The tl 
chimneys of the steam-engine emit no amoke, and nothing ia i 
motion but the great bobs or levers of those gigantic machiw 
■which, as they alowly and solemnly rise and fall, exert the 
power either to lift the water or produce from the mine, or t 
stamp the ores. Man— the lord of the earth — is niiw at ti 
spot much below the cattle, who are lazily browsing or riuninatii 
on the scanty surface, under the open influence of sun and H 
while their natural master is toiling away in lax, deep darknM 
and rocky seclusion. 

The distance he goes underground, and the places he continni 
to work in when he arrives at hia " pitch," are known to few W 
sides the Cornish miner himself. A practical miner can vd 
in a level 600 feet fi-ora a shaft without inconvenience, if tlwM 
be good ventilation; but men have been known to lose fiw 
pounds or six pounds of weight at a single "spell" of kbouli' 
from profuse perspiration at the bottom of a deep mine, wlieB) 
the temperature ia often nearer 90" than 80°. 

Much time, as well as strength, is lost to the poor miflerlSf 
the length of liis journey before he arrives at hia place. Bp 
deep are some of the mines, that it requires an hour to reach th» 
Hurface after the man's work ia finished for the day. Veiyft*' 
persons have any idea of the extent and magnitude of one oE 
the large old Cornish mines. An idea may be formed from tl* 
Consolidated mines, which extend no less than 5500 fathom«,« 
in plain measure sixty-three miles under ground. I have mtai* 
tioned that the Killingworth collieries, near Newcastle, !i»Ti 
nearly 160 miles of gallery excavation {Our Coal, Jka, p. 133,) 

* I may here notice that the late eensna has enabled iia to traes the imm* 

of populatinn in thii aa well »s uiher diatritta, for the last half cenCar;. !■ 

seren Cornish places connected mWico^pet »iilai-«mV»,'Mm«l^.Hehliii* 

Camborne, Redruth, St. Anatell. IWoBan, G«BmBt.B.TA%^.. l>i*i.,-™* W.'** 

tIiBpiipuJationinl801wM2&,970,-Bbao\nia&\'it\oA™=w««A.w.»ft:^ 



I To assign and distribute all the miners to their places, a 
^cdl ect tbem all again at the suiface, h a. work ot time and 

, ia addition to the actual -work in the miae — a work 
e and toil than that of collecting all the Joaeaes, 

, Caviaes, and Browns, for any Feckhani or Clapham 



THE YOCNG PERSONS EMFLOIED IN AND AROUND MINES. 

■?rom the reports of commissioners I learn, that of the 
yWO peraons generally reckoned to be employed in and about 
Comiah mines, there are about 19,000 men and 11,000 
sen and young persons. " Young persona" have been de- 
led to be males and females of from thirteen to eighteen years 
' »ge, those above and below audi limita being aJulta and 
fldren. Dr. Earham* ably conducted an inquiry' into the 
Ddition of the young persons and childreu in and around 
anish mines, and reported in 1642. Prom his valuable Report 
learn, that of about 7500 children and young persons, about 
Ifraxth were employed underground, and five-aixths above- 
Bimd; no female of any age being employed underground, 
begin to be employed underground at ten or eleven years 
>, while boya and girla begin tte eaaier aur&ce works about 
seventh or eighth year. The Act of Parliament (5 and 
y«A. c. 99), founded on the in<iuiries of the mining cc 
ionera, limita the age for underground employment to tea 
i. The underground boya are usually employed by the 
ftir the whole of eacli two months' contract ; but in par- 
loilar situations, for occaaional aervices, they are passed from 
party to another, and at times leave underground for bu]> 
fc* work. Only a few boya are directly employed by the 
fwnaa of the mine. When the boys are strong enough, the 
, and tributera take them iuto partnership, inat-ead of 

"^ At the same time iJial Dr. Barhara waa tlina engagea, Mi.\«fioV\\i-«M 
■on the north of England collieriea and lead muies, B,ii4 %CT«tTi-sa 
I — Both EepBtts bare been found lerikeiWa. 
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payiTig thein regular wages — in such a case a faoy 
hftlf a man, or three quarters of a. man, bringing to 
tion the curious terms for boys in the northern colUerie*^ 
marmwE and foals." No apprenticeship exists. 

The underground boya work the air-machinea, or are 
in wheeling barrows, in pushing teams, and in holding 
ing the borers. The air-naachine is a curious kind of 
bellows, consisting of two hoxes or cisterns, one being 
within the other, which is filled with water. The boy! 
in removing the ore and rubbish by working windlasses to' 
it up the shafts, or rolling it in barrows along the 
pushing small waggons on an iron tram-road, like the 
of the Newcastle coal-pits. 

When they go down to work, they pat on a loose 
dress, thick shoes without stockings, and a strong hat with 
convex crown, weighing from one to two pounds, and pi 
the head like a helmet from blows and falling bodies, 
commonly bears a lump of clay holding a lighted caudle, 
returning to the surface, the underground garments arc hung 
in a suitable building. 

In the ahove-groitnd works, which I have previously deseribfli 
under "A Mine in the Moors," .ta, the child, boy, or girl, is i> 
troduced by a parent, with & request for work, the wages at fiit^ 
being twopence or threepence a day, and gi-adualiy increasing. 
The surface children work about ten hours a day in summ*^ 
and nine in winter, with usually a meal-time at noon, of half Ml 
hour in winter, and a whole hour or less in summer. In sool 
of the large mines sheds are provided for the children to dinj 
under; but they often huddle into a smith's shop, or intothjj 
drying-room where the miners' clothes hang. In summer, tl* 
dining-tahle is the grassy slope of a neighbouring hOI, or a olat 
spare part of the dressing-flooi-s. Boys and girls form sepudl 
groups, each eajnying a game of play as a dessert after ditiM^' 
The wages vary from two to four or five shillings a week for th* 
mow expert children, and thus there is enough to keep in pU* 
or whole each child. The camW^ B-te -tm't te^isa^ -wefiitB 
but the pay-day ia once a iiYout\i, tVe c^siii:«a\««^%-^-a.>s,'i 



s clerk, anJ generally handing over the wages to their 
; pay for over work or extra work being kept as pocket 
Their food conaists of po-tato pasties, sonietiinea with 
r meat ; and they have " hoggan," viz,, a coarae kind 
kcompoaed of potato pieces and raisins, in a shell of baked 
I The mines differ in their accommodations, Bome having 
ii ft long heated cylinder, for the comfort of the woric 
f The girls have their ankles protected by thick woollen 

|[q)eak of their Sunday apjwarances under another head, 



^'OOLLIEBS AND COKNISH UIKERS 

the nuners come up, conajder the points of sitnilarity 

Mst between thetn and the coal-miners of the northern 

Both work about eight bom's on the average, deep 

U-iomeB. Both labour there under peculiar difficulties. 

fm somewhat peculiar race, brought up to the work, and 

Uii^ing for other work. Both are ooniined closely to 

^ and inhabit, if steady men, the same cottage for a. 

Kof years. Eutthere are many points of contrast The 

KiaineM do not make such good wages as the coal-miners. 

p 185 and 186, of '■ Our Coal and Our Coal Pits," yon 

jtft rate of wages given in the north, which is unequalled 

Ordinary or regular wages for mining in Cornwall 

u forty to fifty shillings a month.* Of course I exolnda 

a tribute," that is, tbe excavation of the metal- 

' a per ceutage on the value of the metal raised, 

d of work may produce very little, or as much as six or 

e the average, however, the Cornish miner, man or lat^ 

I much inferior to |>itmen and pit lads i 
■ eoal fields. Consequently, they fare very diifereutly at 
B Cornish cottage has no " singing hinnies," or rich 
It^fkes, and the table seldom groana uMeT s> ^(iviA <A ^ 

ii detail, see analjsia of Fowej ConBota"Nto6. 



Potatoes oad pilohards form tbeordinaty dietj and theni^^^l 
potatoes are blighted, aad pilchaxdn fail in any one sea^^^^l 
poor miners of Cornwall will be in danger of starvation. .^^^| 
twelve shillings a week won't do much for theni, and agrio^^^H 
labour will only aSbrd them about nine shillings a weak. ^^^H 
The great advantage, however, of metal-miniiig ovenl^^H 
mining, is, the exemption in the former from ezpIosio^^^H 
di)iasters by the ignition of the fatal fire-damp, so &eq^^^| 
found in the latter. A Cornish miner can go into hil^^^l 
without any fear of being blown up, however much he m^^^l 
tumbling down. The terrors of " bags," and " blower^^^H 
" blashes" of cai'buretted hydrogen gas are unknown to hiiil^^^| 
hehns no fear of "goiifs," and "wastes," and broken orfirin^^^^H 
lamps, and blasted limbs. He can sit at ease, and read or^^^| 
explosions that have destroyed forty, or eighty, or a handf^^^| 
twenty Boula in a few minutes. He has not lost a soa by£rei^^^H 
or a father by " after-damp." For him the mine is not peojdi^^^| 
the ghosts of the destroyed and the departed ; and he has^^H 
yet been called to assist in excavating blasted bodies fn^ BH 
ploded mines! Surely tli&'se exemptions are worth more tlunl 
the difference of wages, though perhaps the Cornish minere wonll I 
not think so. I 

The northern pitmen have small coal for firing nearly goA', I 
hence they have better fires than the Cornish miners, who haro I 
only turf; yet these have that turf for the trouble of catting it 
from thevast tracts of common land which overspread the countj- 
Some things, too, are remarkably cheap with the latter, especaally 
the pilchards, a dozen of which may be bought for a penny. V^*** 
^■^^ tables, except of late potatoes, are abundant and cheap. Early 
^^^^k potatoes, grown in May and June, are cultivated in coD3iderat>lfl 
^^^^^ quantities, and are exported at high prices. The winter stot^ 
^^^^^uas been recently imparted from France, Belgium, and Hollail<^ 
^^^^^^Bn coQseq^ucnce of the blight in the home stock. 



[PHYSICAL CONDITION OF CORMISH TONERB AMD LEAD HDfBBS. 

3 bodUy diseaaea atisva^ oa^ ol ftuOT uMKi-^ticm, then B 
t much that is de&nite U> com'eUoi- o'v,'OwiM^ a. t^«&.«flA.SA 



teniON OF coBSisn miners. ifOP 

indefinite. There ia a disease called the miner's coDBiunption. 
[. Barfaam states that in four varied mining districts, out of 
15 deaths of miaers, seventy-seven die from con.^umption, which 
iOther caaes attacks only thirty-three out of 134 persona. 
A minnte examination of all the returns that can be obtained, 
Is to the conclusion that the occupation of miners is really pre- 

J to health. 

The miners are reported to fall off hefore sixty years of age^ 
aid not commonly to attain that age. Those who live 
id their health infirm compared with other lahourera. 
In 1837, Mr. Lanyon published some researches into the 
» of Cornish miners and their duration of life. He formed 
llble of the average ages of 1101 miners working underground 
) 1837, HS meii, and paid as men. The aggregate of the years 
f all these miners amounted to 3i,152, which gave thirty-one 
■a for each individual. Mr. L. then pursued his reaeaxchea 
id comparison with 174 labourers, "whose average age was forty- 
Q years. On the whole, he concludes that there ia a great 
e average of the longevity of the miners and agri- 
Mi labourers, in favour of the latter. 
&onld the man-machines I have described be generally 
tinted in the Cornish mines, this alone ^ill make in time a 
oaible difference in the miner's health. 

Lead miners are subject to diseases arising out of their occu- 
■e decidedly than any other class of miners. Some 
SBMTohes I made amongst them in tlie North of England, left 
D dtnibt upon my mind. Nor could any doubt be left after 
; Upon their faces. Poor fellows ! they know full well 
tt their fiite is. Slow but aitte, is the progress of disease with 
KL The disease to which lead miners arc liable, Li what is. 
illy called " being broken- winded," or "chronic asthma," 
ffl broBchiti'!," which generally terminates in " phthisis 
or consumption. They are also much troubled with 
It appears that the average age at death by tha 
Hbles is sixty-one years, and this far exoeeda the Rveva.^ 
Saifi of tie miners, which in one s^ot ia iotVj-msie-^eBX^ 
B Kci c/ubs in most of the minea, lo-wa-sia'i* ■sa?e' 
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of wliich a smfvll weekly aum ia paid, and there is a mine borbo', 
who shaves all the men for a, tiifle por week each. Such deduc- 
tions hring down their net earnings, perhaps, to a range between 
ten shillings and fifteen ahillinga per week. 

Many mine owners wish to consult the comfort of both their 
adult and yonng mincra. At Dolcoath mine, aorae years sinc^ 
the owners gave the minera the luxury of a, little warm fiwd 
during the winter months. They provided Lot soup for the men 
and boya on coming up from the mine, giving, in three winters 
of three montlis each, 26,234 half-pints of sonp to about 4^0 
men and boya ; and the expense averaged only £5, 10«. pec 
month, viz., £1, 1S«. for the aoup, and £3, ISs. for the wages of 
the seirera. Barely this example might be generally followed 

ITENTAl C0??D1TI0N. 

The Buperiority of the Cornish miner to the agricultnnl 
labourer may he at once inferred. The latter ia confined ly 
habit to a set task, and he cannot rise above his drudgeiy, held 
as he ia in the net of a hopeless poverty. He is neveT thrown 
on his own resources in tliB progress of his occupation, and he 
goes through life as a mere Uuman machine, performing exaody 
the same thing from youth to age, neither increaaing not 
diminishing his scanty stock of ideas. The only advantage he 
has is open air occupation and exercise, and thei-efore good, 
though iazy and lumpy, health. 

But the miner ia the reverse of all this. Ho is engaged mostly 
in work requiring the exercise of the mind. He is constwitlj' 
taking a new "pitch" in a new situation, where his judgment a 
called into action. His wages are not the stinted recompense of 
half-emancipated aerfehip, but they arise from contract, and tbof 
depend upon some degree of skill and knowledge. In fitct, ti» 
chances of the lode keep alive a kind of excitement, and foslur i^ 
hope of good fortune that never altogether deserts the miner. It 
at sU imaginative, he dreams in the undergi-ound darkness rf 
becoming suddenly rich, ani ^r\\a^,^\iSft-^e^\a^!ivi'^Mahediil 
iis cottage, visions ot a rioii, g)JhWm^ \i\tD.eV -^l a'ca *£&. \j^w» 



him through many a midnight, and he does not alwajs thinkAw 
dream will go hy contraries, even when he awakes. He is a kind 
of subterranean stockjobber; and doubtless the excitement such 
gentlemen feel on the London Stock Exchange, in " making a 
price" of C!onsoIs or of North Westeros, ia paralleled near the 
Land's End in the heart of the humble tributer or tat-worker. 
" Settling-day" is doubtless an equally anxious time for botk 
kinds of workers. 

Where people are ao isolated as the Cornish men are, primitive 
modes of thought and superstitions will long survive. Thus the 
old horseshoe charm ia believed ia by the miners and others. It 
ippoeed that the Evil Spirit can only travel in circles, and conse- 
Ltly that, whenever he reaches the two heels of the horseshoe, 
a%, brought to a stEmd, and can only retrace his steps, 
1 miners are said to be afraid of whistling under- 
ground, believing it to be imluciy. To work on Midsummer 
Day or Eve, or New-Tear's Day or Eve, is also unlucky ; and an 
old author complains that the miners make for themselves mors 
holidays than the church desires, snd their profits admit. 

It would be expected that odd fcncies would be bom in the 
d&rk comers of deep mines ; and accordingly, when slight explo- 
■ioDs take place by the burstingof hollow crystalline masses con- 
taining confined gases, miners believe that the noise is occsi- 
aioned by the mining pursuits of the pixies or fairies. 

"We are told that at Tavistock, some years since, a miner, on 
breaking through a crystalline mass (the interior of which was 
formed of crystals of quartz and pyrites, and shone brightly), 
declared that " he thought he was in heaven." When asked huw 
the mass of crystals resembled heaven, he replied ; — -" It was so 
■beautiful, he couldcompareit to nothing else than a Jew's shop!" 

From the absence of traditions as to the original peculiaritiea 
of the Cornish mineis, I infer tbat they have always been a 
milder and more mannerly race than the northera pitmen. 
Forty or fifty years ago, the Newcastle collier was an oddity, 
Wliat with his hair in long curls, or his tail of hair tied up witlij 
nbbcma; and hia fancy-flowered waistcoat, " or i^^ "ffts^'" 
JiiB relvBteen breeches, and hia fiowing kTie»-'cft)\iiioa, Ko-i 






*^ clocked" stocldnga, and his round ribboned hat; — there never 
■was, probably, suck a dashing w[>rknia.n in any department of 
labour in this country. But you hear of notbing -whatevwrof 
this kind as formerly prevalent aicongat Cornish miners. 

Neither in their furniture do you trace any such firm attaoh- 
ment to fottr-post bedsteada, and good eiglit-day clocks, and 
mahogany chests of drawers, as I found and Lave describsd in 
the northern colliers' cottages. Indeed there ia nothing to 
distinguiab a metal niiner'a house firom any other of the same 
class and kind. As to gumoa and sports of bowls, and donkey 
races, and cock-fighting, and dog-baiting, I never heard of any 
of them in the western mining districts. In these, too, you find 
few or no characteristic amusements at night. Music i* w 
and you may find a few local bands composed chiefly of 
but they are not general 

I gave some instances of the peculiar fondness for mathc 
studies amongst the pitmen. I ibnnd few or none »udi| 
Comwali. Neither mathematics, nor any other branch of; 
is fervently pursued there, and any instance of excellenoa 
any one branch of science stands out as singular. I iiMJ, 
however, that there ia rather more sincerity and simplicity ^ 
character in the West than in the North. The North ahon 
rather more of the Scotch character, and the "West of the Britijlw 
The Cornish miners will, upon being questioned, readily diiwt 
you asyouai-etravellingwhera togo; tlie northern ■pitmen fint 
inquire whence you come! 

GOIKG nOME AFTEK WOEK. 

But let UB now watch the men ascending from the mine d 
work. This is what they call " coming to gras^^whiehfl 
not refer to any animal propensity to graze, but simplyteflt 
to the surface, which th^ always term " the grass." TJpai 
they come, one by one, like bees out of a great hive — onl(f la 
with any thing but honey! Observe them rising up o 
different shafts, perspiriflj, A^rt;}, ani joAei. Tqi^ti 
hia bunch of candlea baa^ dX A6"bciVaoai. cS. gaiia-Taflisai.^ 



■jacket. Now they flock to the engine-house, where they leave 
-itlieir nndergroiind clothes to diy. They all waah themselves in 

e warm water of the engine-pool, and put on their decent daily 

grass" clothes. 

About the some time the grass-workers, the maidens and bovB 
and women, have stopped wort, and washed their faces. They 
join their relatives, and all proceed homeward, past chimney, 
-imd heaps, and mining erections, and then across fields and 
ntons, in different directions and different groups. The men 
look grave and fatigued, and speak little and curtly. The wives 
want to chatter, and must therefore chatter chiefly with one 
another, while the husbands are mnte and moody. The lads 
ilalk and laugh, and sometimes stop and wrestle on a green soft 
spot, trying to practise the " Cornish hug," a famous wrestling 
manoauvre. The maidens will either blush or bluster, smile or 
Ecream, as circuxastaaces render most appropriate aud age inclines. 
The bigger boys advance per sallum, that is, by leap-frog. Little 
urchins of tiny growth stand on their heads, or tuoible head over 
beela. Mothers scold them, and sisters tickle them. The group 
now grows smaller and smaller by diminution at every cottage 
JWBBed. Finally, down they come to the last family and the last 

., who, having to proceed fiirther than the otheiB, seei 
the weary survivor of a vanished race, until he also at last 
tlisappears under a low door, and all the scene is silent aa at 
mom. 

When the young people have aupped, they are brisk, actiTe, 
and out again. Somebody must fill the water cask, and wheel it \ 
in a light barrow to the nearest spring. Sundry duties of this 
kind must be performed. 

If the miner's labour has not exhausted him, after reireshing 
Jbimeelf at his cottage, and kissing and fondling his little ones, 
"hitt cultivates his acre or two of garden and other ground, which he 
obt&ina from the heathy downs upon easy terms, on lease for J 
thieA lives, at a few shillings' rent. Upon this ho has contrived ■ 
to build a cottage, oftentimes chiefly with his own hands, thrf^ 
.Moite CpBting him nothing but the labour of fetc'niii^v's.tcsnsi.'St^ 
MoiXr. Or it may be that he has only taken, \attd. lox "Cua ^o-«'" 
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of potatoes, to cultivate which he pares the grountl, aod bonia 
it; and renta a cottage at fifty or sixtj shilliaga b year, with 
a right of turf fuel, which be cuts acd prepares himself. 

Many xainera have tolerable gardens, and some are able to 
perform their own carpentry ; while, if near the coast, othera are 
expert fishermen, thus combining the crafts of getting ore out of 
the rock, and fish out of the sea. In the mining diatricts of the 
west, about Camhome and E-edruth, the ground is literally sowa 
with cottages, and out of each cottage issues a ^hole crop of 
children at the sound of any paasing vehicle. I was alwaja 
astonished at the crowds of yelping and crying ciuldcen that 
swarmed round me as I paused in any minin g village. Then 
seemed to be as great an abundance of little bright eyes above 
ground, aa of bright " eyes of the mine" beneatb. 

MISEES AT SEA. 

The miner is often posseissed of eminent personal conngb 
This is proved by the singular fact, that at least one-third of thfl 
crew of Captain Pellew'a (Lord Esmouth's) ship that fought the 
gallant action with the Cleopatra, French frigate (the first nsTsl 
action in the last war), were Cornish miners, who had never been 
at sea in a large ship before; and almost al! on board were lel- 
Inw-conntrymen of Pellew. Osier, in his life of Lord Exmootl, 
observes, that Cornish miners are better calculated for seameB 
than any other class of men on land ; and this because the discir 
pline of the mine is scarcely surpassed in a ship of war, and the 
order and business of the mino compels even the lowest man to 
act continually with judgment, so that habits are formed at 
ready obedience, intelligonoe, promptitude, and intrepidity. 

In the action above named, about eighty miners entered iei 
the ship called Nymph, and joined her at Spithead. In tba 
courage of hia men Captain Pellew placed the firmest reliance; 
and, when they closed with tie enemy, he knew hi 
the most effectual encouragBment in a situation so new to tj 
all He appealed to tlie imnerft\i'3 ■Oow Vowwi and _a\ ' ' 
Comhbmeai and, as tbeie bib ie'«^\a**s.VQsswiV«&,ij 



Vaila ao much as in the Vest of Cornwall, this appeal was effeo- 
tiva Never waa an appeal made with fuller confidence, or 
answered with higher spirit. In tlie heat of the action, one of 
the men came from the main deck to ask the captain what he 
Inast do, " for all the men at liis gun had been killed or 
Tfounded except himself; and that he had been trying to fight 
Itlofw, hnt could not fight; he was willing, however, to tiy again if 
the captain ordered him," Another man who had joined but the 
day before, was found seated on a gun-carriage, complaining that 
" he had been very well aa long as he had been fighting, but 
now, that the fighting was over, he felt very unwell. He did 
not know what was the matter with his leg, it smarted so much," 
It was found that he had received a musket-ball in his leg. 

In former times, all the Cornish coast people, including miners, 
■wereuvecAej's. There is no auch thing known now; but storiea may 
leheard of former doings. One is as follows: — A certain elergy- 
mau, of no very high character, was preaching in clmrch one Sun- 
day morning, when a man ran in, and cried, "A wreck, a wreck 1" 
Xti rain the parson entreated the patient tarrying of his audience 
to the close of hia fiermon. One by one they began to steal ont^ 
WhereupoD the parson suddenly dosed his sermon-book, gathered 
t^ his gown, and hurried down the pulpit stall's, exclaiming 
aloud, " Well, well, if you will go, at teaat let us a]} start fair ! " 
The parson was a wrecker, too. 

In past times, too, the Cornish miners had a porticulBT spite 
Bgainst excisemen. Local history and tradition retain accounts of 
^aay hair-breadth escapes o^ and violent attacks upon, those 
detested defenders of the public tceasury. Personal attacks on 
KKeisemen were generally made at night, and mistakes in identity 
were sometimea made, most unfortunately for the unlucky indi- 
vidual who looked, or rode, or walked, like the exciseman, 

A gentleman of Truro was once returning late at night from 
iEUdrath, when suddenly a band of miners set uimn him, knocked 
bim off his horse, and shouted, " Ifack un down, nack un down 1 
■ltd scat im owl abroad 'pon the pknshain." The assailed gentle- 
Bum speedily undeceived them, when, with all thteVoop.'iQfctQViftfc^^ 
(enuine re/jentance, they exclaimeil, " Ar«si)Q,"^'aa'^t '^b 






es uti Who, we wudn't hurt a hiar av tea lieed," ' 

remounted Meaater S , and escorted him far on hia 

fiually taking leave of him with reneired aixilogies. 



I prefer to ^ve this incident in the words of Thoinaa 
{Life of Sterling, p. 278.) " In a, certain Cornish mine, Bud 
newspaper duly apediying itj two miners deep down in 
Htiaft were engaged in putting in a shot for blasting; they 
completed their affair, and were ahout to give the ugml 
being hoisted up. One at a time was all their coadjutor at 
top could manage, and the second was to kindle the match, 
then mount with all speed. Now it chanced, while they i 
still below, one of tliem thought the match too long, triei 
bi'eak it shorter, took a couple of stones, a flat and a shiQ^ 
cut it shorter, did cat it off the due length, but, horribla 
relate, kindled it at the same time, and both were still hel 
Both shouted vehemently to the coadjutor at the windlass I 
sprang at the basket; the windlass man could not move it I 
them both ! Here was a moment for poor miner Jack and m 
Will ! Instant horrible death bangs over both, when 1 
generously resigns himself. ' Go aloft, Jack, and sit do" 
away! in one minute I shall be in heaven!' Jack boundaa 
the explosion instantly follows, bruises his &ce as he looks o 
be is safe above ground; and poor WilH Descending 
they find poor Will too, as if by miracle, buried under 
which bad arched themselves over him, and little injured," 
too is brought up safe, and all ends joyfully say the a 
papers. 

" Such a piece of manful promptitude, and salutary hn 
heroism, was worth investigating. It was investigated; 
fonnd to be accurate to the letter, with this additiro. 
GEplanation, that Will, an honest, ignorant, good man, flsli 
given up to Methodism, had been perfect in the 'faith of asMUS 
certain that he should get toteayeuilte &.\e'i,i:ec\sLHv.'atfflii' 
wuiild not, which had teen tAia gtciMu.i o? '^^a iecia^iso. \i 
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Peat moment; fbr the rest, tlia.t he mucli wished to learn 
tatding Eiiid writing, aad fmd some way of life ahove ground 
of helow. By aid of the Misaea Fox, and the rest of 
tst &mily, a subscription (modest jlnft-Hadsou testimonial) 
raised to thia Methodist hero; li-e emerged into daylight with. 
Ry pounds in his pocket, did strenuously try, for certain months, 
► learn reading and writing; found ho could not learn those 
or either of them; took his money and honght cows with 
^ wedding at the same time some likely miikmaid." 
I have purposely omitted a concluding sneer of Mr. Carlyle's 
stbeminer'a religion. For mjsejf, I should envy the man that 
ith of assurance which could support lum in such an extremity, 
.BUch a place, unwitnesaed, unappla.uded, ready to make a sacri- 
IB of life on the liigheet principle. Can Mr. Carlyle find such 
tother hero in human Ufe in all his Hero-Worship 1 
Oontrast the case of the very man in whose biography this 
Bodote is introduced with that of the miner. Poor Sterlingl 
Bli all his philosophy he would scarcely have stood in the place 
the heroic miner. Ko ! in the scale of moral heroism Sterling 
Uids below the Cornish miner. 
X could narrate instances of manly self-denial amongst the 
'tier orders of the miners, which would be an honour to the 
glieat-minded men in the country. I append nn extract from 
Methodist preacher's account, which will give an instance of 
rare quiet and yet really high-princdpled feeling, in a Cornish 
iner. The Methodist remarks :— " A nobler set of men (allad- 
to soma Methodist miners) I never met with in my hfe, and 
3 was the impression of my frienil who viaited them before I 
it down. They are as generous, warm-hearted, and devoted 
^Kople Bs you could possibly desire to see. I met down there 
iUi one of the most striking developments of pure, disinterested, 
fltterly. Christian affection I ever witnessed. There is a local 
in the Camborne circuit named Thomas Samson; and 
1 he is, both in mind aud body, in moral and mental, 
mil aa in physical strength. He is a working miner, and ia 
fftgeA in the bowela of the eari^h every day of tia Iv&swb^ 
is hatd foi bia bread. The oaptiun ol ftie mma «aA\fti\ii»i. ^ 



on one occasion, ' Thomas, Tve got an easier berth for y 
■where there is compaj-atively little to do, and wiere yoa w 
earn more money than you now do; will you accept it)' Wb l^ 
do you think he saidl ' Captain, there's onr poor liroti 'i 
So-and-so; he has a sick body, and is not able to work 
hard as I "am. I fear his toil wOl shorten Lis naefiil lil 
Will you let him have the berth)' The captain, ple« 
witli his generosity, sent for the ' brother,' gave him the belt -j^ 
and he ia now possessing and enjoying it, Thomas a 
'I can work a little longer yet;' and when I looked hi 
in the face, I could not help feeling that there waa developed! 
it a fine expression of that brotherly loTe which, in this instsM - 
he had displayed." 



MISING SCHOOLS AKD EDDCATIOIT. 

I There is at present nothing specially worthy of notice ii 
relation to the education of miners and their children, aa n 
There are day and night schools in the mining districts, m 
like those I have described as found in the northern ooUif ■ 
district. The Sunday schools of the Methodists, of various N 
have been useful in affording eome elementary education. Hit 
however, still remains to bo effected in this matter. 

It has long been lelt that a School of Alines is mated 
Cornwall, and Sir Charles Lemon and others hav^ on b 
occasions, done their best to estabKsh and encourage s 
school. All such attempts have, however, hitherto been abo 
but it is to be lioped that a School of Mines will i 
established in Cornwall, for the project is being seriously ij 
up at the time I am writing. The object of the prometa 
to establish a central School of Mines at Truro^at an e 
cost to the county of about ilOOO per annum, which & 
to be raised by subscription. Tlie requisite number of t( 
is to be provided at suitable salaries, which expense Cover 
has undertaken to defray £ov \\ib tvat ftiiefc ■je^.w.. "^^t* 
o/inatmction is to extoni ovefc't-so -jetL-s*, ».tv\Vi\*, ias^^ 



two appropriate sectiona. A nmaeum aad libraiy will be 
abed to the Central lustitntion. Elemeutwy courses of 
ms are to be giren at a very low cliiu-ge to working men, 
Only in the mining schools, bnt also in the several mining 
4cts. As Donstderahle local influence is engaged in this pro- 
: it bids ikir to be at least tried, and so far realized The 
t difficulty will be to secure the i-equisite funds for carrying 
hia institution after the first three or four years, when the 
Sty will have subsided. It ia to be hoped that those for 
■n. tAeee benefits are to be provided, will be prompt in availing 
iselves of them. 

i is. understood that a meeting of the projectora will be held 
[Vuro on the 11th January, 1854, and that they will after- 
ds be prepared to lay some definite plan before those inte- 
nd, and the public 

' beUeve it will not now be considered that, in maJcing the 
owing remarks, I allude improperly to the reasons of the 
Bre of the preceding attempt to found a school of mines in 
ibwftlL It is known that the principal projector wished to 
lodace a clerical element into the estahlishmentj and that 
I proposition was distasteful to many in Cornwall, in con- 
Bntion of the fact, tliat aine-tentha of the miners are Wea- 
HDB, or Methodists of some sect. It ij much to he desired 
ct the projected school now in view may in all respects be free 
aa any religious or political bias. Nothing will be more fatal 
ite success than the discovery of any such elements in the 
Iranunent or constitution of the establishment. Sir Chai'les 
mon unstained almost the whole cost of the former educational 
periment, and proposed to endow an institution with f 10,000, 
even £20,000, if his views were accomplished, and if a tax 
fare levied, of half a farthing in tlie pound sterling of value on 
D metallic minerak during twelve years. A majority of tho 
iturers opposed this tas, and Sir Charles Lemon's offer was 
[drawn, 
ii « Our Coal Fields" I have spoken of the establishment of 
TJnivetBity at Darham, which opened a cVasa &« iiv&taitlC'tfSQ. 
3 and miniug engineering in January, \Sj'i&. 



EXAMPLES OF IHTEILIGEXCE AMONGST MnTBHS. 

Aniongat the engineers of England nuw or recently emplojB 
in the oonatmction of railways, canal 3, and bridges, and dIIm 
important works, are several lible and somewhat euiinei 
who began their career as vothing miners. Not only h . . 
had George Stephenson from the northern coal mines (see ■'Oi 
Coal Fields," p. 238), &c, but wehavo also a living cxamjdet 
a man of considerable scientilic attainments, who, I believe hj 
no fake pride aboat him, and who will rejoice to find that^i 
esampte may be influential to others. I refer to James Euu ' 
Esq., professor of mathematics (or engineering) in King's CaU<j 
School, London, the author of " Mechanics for Practical Uwj f 
of a Treatise on the Steara-eugine; of Treatises on Analytui " 
Geometry; PloinandSphericalTrigonometiy; andofthelnM^ ^ 
Calculus in Weale's series of rudimentary works. Mr. Huu "^ 
is also the author of the mathematioal portion of Weale's TrMtii * 
on Bridges, in which the investigations are of a high ordei^ U 
mathematically " elegant." 

James Hann was, I believe, a boy working with the 1 
George Stephenson underground, and remembers theii 
for a few pence per week's extra pay.* 

In the lead mines of the north of England is found a 
inshmce of intelligence among miners in Mr. Leithart, who b< 
printed a small treatise on the formation and filling of in 
veins, in which he has ahly discussed questions connected w 
electrical origin. Mr. Leithart was a working miner, whose in 
education was at a Sunday sehooL 

Samuel Drew, the Comiah metaphysician, may be traced Uct I 
to the mines, for at eight years of age he worked a 
that is, ho was employed at the surface works of a mine ii 
ring up the fractiired deposita in the buddies or pitg^ ^ 
I keeping them in agitation until this part of ( 

93 complete, T\ii.-a 'vnf*. is Vka.Tra.te:i ia that intwesttll| I 




AS AKTWr FROM THE MBffiS - 

, "The Life, Character, and Literary Labonra of Saniael 
w" by hia eldest son. 



AS AETIST FROM THE MINERS, 

b the few celebrated men who have riacn from the 
3 of Cornwall, may be mentioned John Opie,* 
, who lias now been dead some half a century, but has 
a still honourably remem.bered in English art. Opie 
rered in the tin mines of CorawaJi by aa equally eele- 
, Peter Pindar. Peter, or move truly Dr. Wolcot, 
2 to be rough and unpolislied, but ftill of talent 
r had many ways of making Opie known, and talked 
d wrote about him, and printed about him for this 
e introduced persona of importance to the artist's 
d many of them sat for their portraits, whOe some few 
aions. Opie soon became relebrated aa the " Comiab, 
ad hi9 fame soon spread eastward of Temple Par; 
D Pitt and Nelson died, the " ConiiKh Wonder" was 
IB full blaze of hia reputation. He therefore made money 
i rapidly than spendthrifla consume it, was conrted by all, 
d became in spite of peter, a ^1 Royal Academician, and, 
IT still, a married man. And tliese favours he deserved, for 
IS for art. He was, however, more blessed than 
J men of genius; for, almost as soon aa he proved that he 
J, the world was on his side, and honours were 
ome fifty years since, when he died, leaving ai 
e " Amelia Opie" of thousands of admuing readers, 
re deposited in St Panl's Cathedral, near to 
; nearer still to those of Sir Joshna Keynolds. 
t Bpt to apeak of Opie as of one belonging to olden 

d yet, aa I write these pages, his name is again before 

Bfaibli^ by the announcement of the decease of his widow. 

* died on the second day of this month (December 1853), at 

* age of eighty-five yeai-s. Her husband was the Caravaggio | 

igli^ art — -he drew boldly on canvass, she sketched boldly I 
a enrpenter at St. Agnes, neu Tinio, Trt«aate"r( 
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^^^^m on pnper. Perhaps their ailer reputations iija.y be belov & 
^^^H present. Indeed, airead; hy a, ci-itical artist her husband ha^tx 
^^^H called a bad Caravaggio, and his wife a, bad Mrs. Inchbald. 

^^^M SUHDAT AND EELlGtON AJtOKGST 7J1E CORNISH UINEBS. 

^^H I gave some account in " Our Coal Fields" (p. 215, &c] 

^^^M the religious views and habits of the noi-them pitmen, when ^ 
^^^B are in any sense religious ; and I attributed to the Weslej 
^^^H Methodists moat of the mural improvement existing amongst I 
^^^H coal minei^s. Much the same may be Kaid of the Corn 
^^^H miners, who are nearly all (where at all religious) Methodi 
^^^H of some sect or branch of Methodism. The majority are Wesl 
^^^H Bas; but the section of " Reformers" ib gaiaing ground. 
^^^H In the Comisli mining towns and districts, the Sunda] 
^^^H veil observed, at least externally, and the miners and tl 
^^^^P bmilies appear iu various chapels in decent and clean drei 
^^^H — and, aa relates to the young women, often very showy OH 
^^^H In fact there is, among the girls in this part of the count 
^^^^^ what is often noticed in factory districts, a piusion for dress 
^^^^P Sundays and hohdays. Although the " maidens," as the mb 
^^^F call them, have little money at their dif^osal, yet they willnu 
P it go a great way in dreas. A Cornish medical man. obaen 

I that he has often had ca9.es brought imder his notice, in wb 
be has been satisfied that the health has been disordered 
coarse and scanty nouri^shment, while the patients have | 
sented themselves in dresses only to be procured at very c 
siderable cost; and therft is reason, to fear that the provisioi 
warm under clothing for the colder seasons is by no means < 
respondent with the outlay on the external garments, which. I 
aerve to increase the personal attractions of the wearers. ' 
same love of display is sliown in the wearing of thin* shoeai 
stockings during unsuitable weather, being a dangeroua tm 
tiou from the thick shoes and wrapping worn by the same ] 
sons in daily work. Girls will be girls even near the Land's B 
■ Headers refiiaing in JacWTs im4 tnffl. Sav-AA* t-a-aws ■os^lfijA.da 
JHvpenaities. 



EEUQION AaiOKQST THE COEXISH MINERS. 



IMiaiu peculiarity is noticeable in their bonneta, and in the 
it of wearing them. In snmmer they are commonly large, 
ht, and projecting, with a long loose border, such as may 
flbrd effectual shelter from the son. A rather aronsiog degree 
t concern for the preservation of their complexion ifl exhibited 
r BOine young females, who envelope their feces and throats 
. handkorchiefa, so aa to present something of an invalidish. 
ranee. In winter, the bonnets are generally smaller, and 
n rather back on. the head. They are made of a lively- 
oloured material in some districts, and of atraw in others. Aa 
1 look over the maidens and young women thus arrayed on 
Imiday, you would say that many of them possess a considerable 
e of personal comeliness, and in the central district the fea- 
re often handsome; as they approach towards womanhood, 
1 an inclination to embonpoint. The use of hammers in 
g orea tends, perhaps, to the production of some fillneaa of 
st; but the sedentary position necessary, gives little or no 
jrcise to the lower limbs. 

Tery different is the a]ipearanoB of the males who are miners 
mderground. Their aspect is that of gravity, and their attire 
tat of soberness; while l3ieir rather wan countenances indicate 
tat the suii does not very often or long together shine upon them. 
JShe Sunday suit does not metamoTphose them quite as much as 
t does the pitmen of the north, who are black on Saturday and 
vHte on Sunday ; at least, white in their face, but black in. their 
Bloth. Yet the change is great from the loose woollen mining 
ifesB, thick shoes without stockings, and strong hat with a convex 
pown (usually weighing from one to two pounds, and affording 
iofficient protection to the head fiiDm blows and stones), of the 
Rrorking day, to the decent coat and jacket, and silk hat and 
leather shoes, of the Sunday. And to this change of dress muse 
e added the change of the couuteiLance — its composure and 
lobriety appearing on the Sunday, and befitting good Methodists 
who are " in full communion," and who have to give a faithfal 
aocount of themselves at the next " class meeting," 

In looking for the causes of the prevalence of religjon amira.^ 
the Comiah miaera, we must neceaaarily 8.tt,ri)T).XB miMiC!si. \k> ■fii» 



yea, 

the 

^^^_ Geut 



«aHy and zealoua Liboars of WliitGeld as weU as of Wesley, 
searching, UQODgst the records of Whitfield'a joiunera, I £i 
that he went from exciting M^nes in Gloucestersliire into i 
dal^ and districts oS ConiwaU. prenchiug most zealously in i 
own vnj to vast uuiubers. At first the miners received him 
a somewhat rough style, but they were sooii aofteced and mm 
affected. On one occasion Whitfield writes—-" I am jn 
returned from near the Land's End, where thousands and tho 
sands 'heard the. gospel gladly. Every where the word of ft 
has run and been glorified. Every day I have been trareUii 
snd preaching, and, roald I stay one month, it might be spa 
to great advantage. At a place called Port-Isaac, the Bedeema 
stattsly st«ps ;were seen indeed. At Camelford I pi-eaehed wil 
great quietness in the streets. At St. Ann's we had a TK 
potvorftil season ; and yesterday, at Bedrnth, several thouami 
attended, and the word was quick and powerful." Again t 
aays — " Immediately after writing my last, I preached to inia 
thousauda at a place called Gwennap. The rain descended, til 
the grace of God seemed to fall like a gentle dew and sprinkltQ 
rain upon our souls. It was indeed a fine spiiiig shower. I 
the evening I rode to St. Ives, and pr«iehed to many who gladl 
attended to hear the word. A great power seemed to accoD 
pany it On the Lord's day I preached twice to lar^e auditoiia 
On Monday I preached again at Redruth, at ten in the momin 
to near (as they were computed) ten thousand souls. Arrows i 
conriction seemed to fly fast." Once moi-o, writing to ti 
Countess of Huntingdon, he says — " I have been very near tl 
land's End, and every where souls have fled to hear the Ww 
preached, lifee doves to their windows. The harvest is gr« 
yea, very great, but the labourers are few, that the XjorA' 
the harvest would thrust out moro labourers ! Invitations a 
sent to me from Falmoutli, but I cannot attend to them illj 
present. I want more tongues, more bodies, more aoub for ti 
Ijord Jesus. Had I ten. thousand, He should havo them all 
thatf did this remarkable man labour in Cornwall when all *) 
' ;rk there, and when men. came feom 'Cue iEvniawAc»iwni« oCH 
;h to hear, for the &iA time, ct^Jll» ^sui.'B^Ti^t&isSwfwj 



KKLIGION AUOHQST THE 

It haa been too mucli the custom to forget the labours of Whit- 

!(ld in Cornwall, and to attribute all to tha Wesleja and their 

Uowera. 
With reference to the labours of the Wesleyans and other 

iethodists in Cornwall, no one can travel through the mining 

iatricta, and fully observe the miners and their habits, without 
rly giving all due praiee to that body of active Chi-iatians, 
le of the most remarkable testimonies (considering its author) 
this kind which I have met with, issued from a clergyman of 
s Church of England, Richard Warner of Bath, who in a 

Tour through Cornwall," in the autumn of 1808, observes, 
320,) in speaking of the improved moral condition of the 

Ornish minera, " Tou will naturally inijuire who have been the 
mediate instruments of bo much good, in a district so unlikely 
exhibit such appearancesl And I feel I am but doing justice 
a class of people, much though undeservedly calumniated, 

hen I answer — the Wesleyan Methodists. 

With a zeal that ought to put to the blush men of higher 

reteimons, those indefatigable servants of their Master have 
netrafad into the wilds of the mine, and unappalled by danger 
diffixnilty, careless of abuse and derision, and inflexible in the 

ttod work they have undertaken, they have peraeveriogly taught, 

mdually rei^laimed, and at length, I may almost say, completely 

sformed a large body of men, who, without their exertion^ 
luld probably have stiU been immersed in the deepest spiritu^ 
rkness, and grossest moral turpitude. The irreligious fools of 
9 world, and the interested assertor of exclusive establishmeiit 

'ioilegeg (the italics are Warner's), would probably consider 
'lb tribute of praise to the Wosleyan Methodists as the dotage 
enthusiasm, or the cant of disaffection; but from j/ou I may 
peot B, more favourable conclusion. In your heart there is a 

ITWIponding chord which will vibrate with pleasure at the 
w of BO ample an harvest of good, whoever may have been 
Iflifcourers employed in sowing seed ; and will be ready to bear 
testimony to that exemplary zeal which, under the sano- 
of higher auspices, has been the means of producing it. 

The ooDsequence of such efforts is, tWt t\\e oHJie,«i l^i.&.\a.i^ 






numbers of other Ooraish people) are ranch att&ched to Hethod- 
ism. That ecclesiastical system waa brought to them ; tbej hsn 
felt its good effects, and therefore they have believed, ComwsU 
ia one of the strongest holds of Wealeyanism, and I should bti 
led to conjecture, that the present unhappy dispute and diflw- 
ence among that body of people will affect Cornwall least, and 
amongat the last of the places where Wealeyanism flourisliea 
The " Reformers" will probably advance but slo'wlj' there; for, 
as a miner would say, "the country is kindly" for Conferenw 
Methodism, 

One of the most remnrkahle fruits of Methodism in ComwsJl, 
found in any single individual, was Samuel Drew of St. Aostell, 
originally a shoemaker, but subsequently a minister amoagrt 
the Wealeyans. Though labouring under all the difficulties of 
his humble origin and imperfect instruction, he aaacrted hb 
natural superiority of mind, and was finally recognized »ai 
admitted amongat the chiefs of Conference. Drew was an oriy- 
nal and acute thinker, and wrote ably on the immortality Sid 
immateriality of the human soul, I have been favoured wiib 
an autograph letter of his, in which he shows liimaeif to be wdl 
able to write a metaphysical letter, as well as a book. The lift 
of Drew is an interesting volume. 

It should be mentioned that all the Methodists of Cornwall 
are not Wealeyans. Methodism, taking that term in its widwt 
sense, includes a number of sects, who from time to time hare 
separated from the main body, and formed themselves into Af- 
ferent communities, diatingiiiahed respectively by some peculiari- 
ties of creed or mode. Amongst these the "Primitive Methodists* 
occupy a principal place, and they prosper in Cornwall. They 
do not command the numbers or the "respectability" (an odioU 
term in application to religion) of the Weeleyans ; but they sit 
bumble, earnest, self-denying men- — much given to teetotaliam, 
and to a fervid style of addrea;; and response in their religiow 
worship. While at Redruth 1 had a very favourable opportunit 
of witnessing a feUrday amount them, in the celebration i 
what they term a " CMn-^-mesft.m%" mfeft ■m.ocm.Vi^isisJs.,." la» 
feuat" at night, in theii cVa.'^fcX ^.'t'e.srtiiMian- K!(aa«w^X'ia«- 




Fear St. Daye (between Redruth and Tniro), in the parish of 
Iwennap, b to be seen a lai^e excavation or hoUow, in the slope of 
hill, capable of holding a large mimher of people. This ie called 
" Wesley's Pit," from the fact of John Wesley having employed 
it as a scene of preaching. The numbers to whom he preached 
in the "pit" are, I think, greatly over-estimated. Certain it is, 
liowever, that great crowds asaembled there to hour liiui, and tho 
pit has derived a kind of Weslejan sanctity from the 
stance. On Whit-Monday in each year, the Wesleyana still, 
I believe, aasemble by thousands in the pit, and a worthy 
Wesleyan minister who had officiated on such an occasion, told 
me it was a most impoaiug eight to behold the multitude. 

Had I space and time, several interesting particulars might 
be given of Methodist life amongst the truly worthy men who 
compose and sustain the " cause" in Cornwall. The present 
nnmhet of members of the Wesleyan Society in Cornwall, is 
17,171. Their deci-ease in ComwaU since 1849, has been 1386 
members. It ia curious that Cornwall now contains very nearly 
as many members of this community as the whole of London, 
for the metropolis has 17,970 members, and their decrease in 
liondon since 1849, has been no less than 7647. The above 
figuiee are irom authorized returns. 



THE END. 
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